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OBJECTIVE: To examine the hypothesis that experimental threats
1o social belongingness, interacting with individual differences in
attachment security, cause modification of pain threshold reports by
individuals who report high pain thresholds at baseline.

METHODS: In each of three studies, baseline pain threshold and
tolerance were assessed in response to a pain task {cold pressor pain
in Studies 1 and 2, finger pressure pain in Study 3). Participants then
completed a measure of attachment security and were randomly
assigned to a social exclusion or control condition (exclusion from a
computer game in Study I, recalling past rejection experiences in
Studies 2 and 3}. The pain task was administered again to examine
the effects on pain threshold and tolerance.

RESULTS: Those with high anxious artachment and high baseline
pain thresholds reported higher postmanipulation pain thresholds in
the exclusion conditions than in the control conditions. Those with
low anxious attachment and high baseline pain thresholds reported
lower postmanipulation pain thresholds in the exclusion conditions
than in the control conditions. No differences were found for pain
tolerance. )

CONCLUSIONS: Across studies, results suggested that postmanip-
ulation pain threshold reports of individuals with high baseline pain
thresholds were particularly responsive to social exclusion, The form
of the response was dependent on the level of anxious atrachment.
The present studies provide evidence that variance in pain threshold
reports not accounted for by pain intensity may reflect the use of pain
reports to satisfy social needs. This work also suggests that baseline
measures of pain thresholds may, in interaction with psychological
variables, have predictive power beyond serving as a control variable.
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L'utilisation des déclarations des seuils de la
douleur pour répondre a des besoins sociaux

BUT : L’érude avait pour hut de vérifier I'hypothese selon laquelle les
expériences susceptibles de menacer I'appartenance sociale et entrant en
interaction avec les différences individuelles en ce qui concerne la soli-
dité de 'attachement modifient les déclarations des seuils de Ia douleur
chez les personnes qui font état de seuils élevés de la douleur au départ.
METHODE : Dans chacune des trois études, il y a eu une évaluation du
seuil initial de la douleur et de 1a tolérance avant une provocation expéri-
mentale de la douleur {épreuve au froid dans les 17 et Z¢ études; épreuve
de la pression du doigt dans la 3¢ érude). Les participants ont alors fourni
une mesure de la solidité de l'attachement, puis onr été dirigés au hasard
vers le groupe d’exclusion sociale ou vers le groupe de condition témoin
{exclusion d'un jeu & Uordinateur dans la 1*® étude; rappel dexpériences
de rejet dans le passé dans les 2¢ et 3% études). Nous avons ensuite répéré
I'expérience de la douleur afin de vérifier ses effets sur les seuils de la
douleur et la tolérance.

RESULTATS : Les personnes qui connaissatent un degré élevé d'anxiété
li¢ a lattachement et des seuils élevés de la douleur au départ ont fait état
de seuils postexpérimencaux encore plus élevés lorsqu’elles étaient en situa-
tion d’exclusion. Celles qui connaissaient un faible degré d'anxiété lig 3
l'attachement mais des seuils élevés de la douleur au départ ont fait érar de
seuils postexpérimentaux moins élevés losqu'elles étaient en situarion
d'exclusion. Aucune différence n'a été observée en ce qui concerne la
tolérance 2 la douleur.

CONCLUSIONS : D'apres les résultats obtenus dans I'ensemble des
études, it semblerait que les déclararions postexpérimentales des seuils de
la douleur chez les personnes connaissant des seuils élevés de la douleur au
départ reflérent une forte sensibilité 2 I'exclusion sociale, er la forme de la
réaction dépendait du degré d'anxiété 1ié & ['attachement. Les présentes
études montrent que les variations observées dans les déclararions des
seuils de la douleur non pondérées par Uintensité de la douleur peuvent
refléter une utilisation des déclarations de la douleur pour répondre a-des
besoins sociaux. Le travail de recherche donne également a penser que la
mesure des seuils initiaux de la douleur, en interaction avec des variables
psychologiques, peut avoir une puissance prédictive, outre sa fonction de
variable de conurdle.

Experimental studies of pain incorporate a diverse range of
measures to capture painful experiences. Three common
measures of pain in the experimental context are pain thresh-
old, pain tolerance and subjective discomfort (1). Although
these three measures are correlated, even a cursory read of the
pain literature makes clear that they are not equally influenced
by a range of measured and manipulated variables. The present
research attempts to clarify some of the unique aspects of pain
threshold teports by considering reports of pain in the labora-
tory as a form of pain behaviour, or an act of communication of
pain and suffering {2,3). Pain threshold is measured by asking
participants to teport the time point ot intensity at which an

aversive stimulus is experienced as being painful. Pain taler-
ance is measured by asking participants to stop a painful stim-
ulus when the pain is no longer bearable. Discomfort ratings
involve subjective evaluations of the degree of pain experi-
enced during a pain rask. Although measures of pain threshold
have been described as reasonably reliable (4), their validity as
a marker of the intensity of experienced pain has been ques-
tioned. Chapman et al (1), in a review of pain assessment tech-
niques, argued that pain threshold measures produce relatively
inconsistent results and are subject to influence from placebo
effects, expectancy, instructional set and other psychological
factors. Indeed, pain threshold does not consistently increase
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in response to proven analgesics (5). Despite these concerns,
there is some evidence for the predictive validity of pain
threshold reports (6,7). The question is, what does the con-
struct of pain threshold represent?

To determine the meaning of the unexplained but seem-
ingly reliable variance in pain threshold, a measure that more
closely tracks pain intensity is needed for comparison and con-
trol. Pain tolerance is an easily obtained measure that may suit
this purpose. The relative validity of pain tolerance as a marker
of pain intensity is attested to by its responsiveness to known
analgesics (5). Chapman et al (1) concluded that “tolerance
methods approximate clinical acute pain states better than
most laboratory stimulation procedures.” Therefore, one basis
for examining the meaning of pain threshold reports may be
tracking discrepancies between pain tolerance (as a marker of
pain intensity) and pain threshold. Conditions that influence
pain tolerance and pain threshold differently (8-14) may pro-
vide insight into factors other than pain intensity that drive
pain threshold reports.

One potentially important factor in examining the mean-
ing of pain threshold reports is that such reports may be
uniquely vulnerable to subjective distortion. Pain tolerance
measures should be less subject to distortion than self-reports
of pain threshold because of the extent to which they rely on
nonverbal expression of pain (15). Thus, shifts in pain thresh-
old not accompanied by similar shifts in pain tolerance (or
vice-versa) may indicate an influence on pain sensitivity
reports other than pain intensity. Similarly, the variance
remaining in pain threshold reports after controlling for pain
tolerance scores may reflect, at least in part, subjective distor-
tion in reports of pain sensitivity.

What might motivate such distortion of pain reports? Pain
threshold is not reliably influenced by genetics and, thus,
explanations of this measure’s meaning must focus on environ-
mental factors (16). One nearly ubiquitous and highly impor-
tant environmental influence is social context (17). With
reference to pain research, Kéllai et al (14) noted, “the report
of pain virtually always takes place in the presence of another
person.” In this interpersonal context, pain teports may take
on a social communication function. Some participants may
believe that a pain task allows them to communicate interper-
sonal qualities such as stoicism, toughness or vulnerability (2).
Taken together, this analysis suggests that those who report
high pain thresholds (especially while controlling for pain tol-
erance) may be individuals who subjectively distort pain
reports because they believe such reports convey important
social meaning. As a result, postbaseline pain threshold reports
may be distorted to satisfy salient social concerns, such as
belongingness needs.

Previous research examining the predictive power of base-
line pain thresholds in the context of reminders of mortality
supports the notion that those who report high pain thresholds
at baseline use subsequent pain threshold reports to satisfy psy-
chological needs. Reminders of mortality have been shown to
motivate individuals to strive for self-esteem and validation of
their personal worldviews as compensation for anxiety about
death (18). In one study (Study 3 of an unpublished manu-
script), participants with high baseline pain thresholds, who
were randomly assigned to a personal mortality reminder con-
dition, reported higher postmanipulation pain thresholds than
comparable participants assigned to a control condition. Those
with low pain thresholds at baseline did not differ across the
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conditions. This pattern of results held after controlling for
both baseline and postmanipulation pain tolerance simultane-
ously. One interpretation of these data is that individuals who
attached personal meaning to pain reports at baseline (ie, those
with high baseline pain thresholds) and who had been reminded
of death were particularly motivated to appear to be without
pain in the postmanipulation pain task. Demonstration of
imperviousness to pain may have provided relief from death
anxiety by providing a sense of invulnerability to physical
threats (potentially a means for feeling less vulnerable to death
in the short term and/or an important aspect of the worldview
of those who value low pain sensitivity). Importantly, no
effects across experimental conditions were evident for post-
manipulation pain tolerance, suggesting that the manipulation
influenced subjective reports rather than degree of pain inten-
sity. Furthermore, these findings were not replicated by substi-
tuting baseline pain tolerance or sex for baseline pain
threshold as an independent variable in the analyses. Overall,
these data suggested that pain thresholds were manipulated to
satisfy psychological needs arising from reminders of mortality.

The present research more specifically examines the
hypothesis that pain threshold reports can be used to satisfy
the psychological need for belongingness. If pain threshold
reports are seen by those with high baseline pain thresholds as
serving a social communication function, then conditions that
heighten belongingness needs should lead to predictable
changes in subsequent pain threshold reports. One experience
that has been shown to increase the need felt for belongingness
is social exclusion. Individuals randomly assigned to experi-
ence or recall social exclusion have been shown to demon-
strate increased motivation for interpersonal connection (19)
and heightened attention to social information (20). How an
individual responds to the desire for connection, when spurred
by exclusion, is influenced by the individual’s level of interper-
sonal security in a fashion that is particularly relevant in the
context of pain research.

Expressions of emotional distress, including reports of pain,
provide a signal of vulnerability that can motivate caregiving
responses by others (21). Although useful for recruiting social
support, such expressions of vulnerability also entail a degree of
social risk. Expressions of emotional distress can be met by neg-
ative forms of support, such as interpersonal rejection, that
exacerbate rather than reduce the distress (21). As a result,
individuals withhold signals of vulnerability unless they are
reasonably confident their distress will be met with support
(22). The perceived consequences of turning to others for
social support, therefore, may influence the expression of pain.
Research on attachment theory has shown stable individual
differences in such expectations of support that fall along two
dimensions (for reviews, see 23,24). Those high on the dimen-
sion of anxious attachment tend to be concermned about the
possibility of further social harm resulting from calls for support
because they tend to doubt their acceprability to others. As a
result, anxiously attached individuals are hypervigilant for
signs of rejection. Although these individuals strongly desire
support and validation from others, they also fear that pursuing
support will lead to rejection. Those high on the dimension of
avoidant attachment doubt the availability of support because
they view others as unreliable. Avoidantly attached individu-
als tend to be uncomfortable turning to others for support
because they do not expect such calls for support to be helpful
in relieving distress. In general, those who feel more secure
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about the quality of available support respond to emotional
distress by signalling vulnerability, confident this will lead to
caregiving responses (22). Those who are less secure in the
availability of quality support respond in a more defensive fash-
ion, withholding expressions of vulnerability to reduce the risk
of further social harm or disappointing support provision.

This analysis leads to a set of hypotheses regarding pain
threshold reports following a social exclusion experience. First,
those who report higher pain thresholds at baseline (ie, before
exclusion) should be more likely to view subsequent pain
reports as having a socially expressive function. Thus, when
belongingness needs are heightened by social exclusion, those
with high baseline pain thresholds should seek to resolve their
social needs through subsequent pain threshold performance,
more so than those with low baseline pain thresholds. Second,
the performance of those with high baseline pain thresholds
should depend on their level of attachment security. Those
with low levels of security should be hesitant to reveal vulner-
ability and should thus report relatively high postmanipulation
pain thresholds. Such a display of invulnerability should help
ease concerns about rejection for insecure individuals. Those
with high levels of security should be comfortable with vulner-
ability following exclusion and, thus, should report relatively
low pain thresholds. Low pain threshold reports may be used by
secure individuals as a means of recruiting care and concern.
Finally, these effects should be found for pain threshold, but
not for subjective discomfort ratings or pain tolerance.
Statistically, this reasoning leads to the prediction of a three-
variable interaction (social exclusion by baseline pain thresh-
old by attachment insecurity) for postbaseline measures of pain
threshold. No specific hypotheses for the most relevant type of
attachment insecurity (anxious or avoidant) were developed.

These hypotheses were tested across three studies in the
present research. In all studies, baseline pain sensitivity meas-
ures were taken. Participants completed a series of individual
difference questionnaires, and were then randomly assigned to
a social exclusion or control condition. The manipulation was
followed by the key dependent measures — postmanipulation
measures of pain sensitivity.

STUDY 1 METHODS
Participants
Participants were drawn from the University of Queensland
introductory psychology participant pool and received one
course credit in exchange for participation. A total of 88 indi-
viduals participated (72 women, 16 men).

Procedure

Participants arrived at the lab individually, were greeted by a
female experimenter and were told the study focused on per-
sonality and physical discomfort. The experimenter noted
that, in part, the study was examining the relation between
visualization tendencies and experiences of pain. Thus, the
procedure would include a visualization exercise in which they
would play a computer ball toss game with other participants
while imagining the game taking place in real life. After
informed consent was obtained, baseline measures of pain sen-
sitivity were taken. Participants were asked to place their non-
dominant arm in a container filled with water cooled to 1°C for
as long as they could. During this time, three measures of pain
sensitivity were taken (threshold, discomfort and tolerance).
After 4 min, if a participant had not yet removed her or his
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arm from the cold water, the cold pressor task was ended (par-
ticipants were not informed of the time limit before the task).
Participants were then asked to complete a questionnaire
package including measures of self-esteem and attachment.
The final page of this package included a bogus visualization
tendencies questionnaire meant to enhance the cover story.
Next, they were asked to engage in the visualization exercise,
which was, in fact, the social exclusion manipulation (ie,
Cyberball; 25). Participants sat at a computer and played a
video ball toss game with what they believed were three other
human players. Participants were randomly assigned to either
the inclusion or the exclusion condition, with the experi-
menter blind to condition. In the inclusion condition, partici-
pants received a ball toss on 10 of the 40 total throws, but in
the exclusion condition, participants received the ball only
twice in 40 throws. Following the Cyberball game, participants
underwent a second cold pressor task during which measures of
pain sensitivity were again taken. Participants then completed
a manipulation check questionnaire and a mood measure.
Finally, participants were thanked and carefully debriefed. All
procedures described in this paper were approved by the
University of Queensland Behavioural and Social Science
Ethical Review Committee.

Measures

Pain threshold: Participants were asked to indicate at what
point they began to feel pain after placing their arm in the cold
water. The number of seconds taken to indicate first pain sen-
sation after immersion in the water was recorded as the pain
threshold.

Discomfort: Participants were asked to indicate to the
researcher, at 20 s intervals, the amount of discomfort they
were feeling at the time on a 101-point scale (0 = none at all
to 100 = as bad as can be imagined). Participants’ ratings for
the first 40 s (ie, the first two ratings) were averaged to form a
measure of discomfort (Cronbach’s a = 0.94 premanipulation,
Cronbach’s a = 0.94 postmanipulation). Ratings from two
time points were included to increase the reliability of the
measure. Further ratings were not included because participant
attrition limited the data points available.

Pain tolerance: When participants removed their arm from
the cold water, the number of seconds elapsed after immer-
sion in the water was recorded as pain tolerance. If partici-
pants persisted to the end of the task, 4 min was recorded as
their time. Ethically, it would not be appropriate to test true
pain tolerance by asking all participants to endure pain to the
full limit of their tolerance. Thus, most research, including the
present studies, places an upper time limit on pain tasks.
Although this measure may be more accurately termed ‘behav-
ioural pain tolerance’, the present paper uses the term ‘pain
tolerance’ as a shorthand.

Attachment Style Questionnaire (ASQ; 26): The ASQ isa
40-item fixed-choice questionnaire that measures the two
dimensions underlying adult attachment. Anxious atrach-
ment is measured with 13 items related to feelings of accept-
ability (eg, “I find that others are reluctant to get as close as I
would like”), Cronbach’s @ = 0.83. Avoidant attachment is
measured with 16 items related to the tendency to maintain
interpersonal distance (eg, “l prefer to depend on myself
rather than other people”), Cronbach’s o = 0.89. Answers to
ASQ items were given on a six-point scale (1 = totally disagree
to 6 = totally agree). The ASQ scales have been shown to
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TABLE 1
Untransformed pain task mean scores for retained
participants in Study 1

Inclusion Exclusion
Baseline pain threshold 16.3418.98 16.02+£12.90
(n=33) (n=30)
Postmanipulation pain 23.86129.34 22.65133.81

threshold (n=33) (n=30)

Baseline discomfort 59.94420.51 66.13£22.34
(n=24) (n=26)

Postmanipulation discomfort ~ 53.40+27.11 66.111£25.97
(n=24) (n=26)

Baseline pain tolerance 118.34177.94 107.13+£70.06
(n=33) (n=30)

Postmanipulation pain 125.47182.91 112.99482.90
tolerance (n=33) (n=30)

Results are presented as mean £ SD, with sample size below in brackets.
Pain threshold and tolerance scores can range from 0 s to 240 s; discomfort
scores can range from 0 to 100

TABLE 2
Correlations between premanipulation variables for
Study 1

Pain Pain Anxious
threshold Discomfort tolerance attachment
Discomfort =0.404"*
Pain tolerance 0.295*" —0.427"
Anxious attachment -0.057 0.247* —0.203"
Avoidant attachment  -0.144 0135 —-0.093 0.383*

*P<0.10, *"P<0.05, ***P<0.01, ***"P<0.001

correlate in a predicted fashion with other established meas-
ures of attachment (26). The ASQ focuses on relationships
in general rather than romantic relationships, which makes it
more appropriate for adolescent and young adult populations,
who may have less experience with serious, romantic rela-
tionships (27).

Manipulation check: Participants responded to two manipula-
tion check questions regarding the ball toss game. The first
question asked participants to estimate the percentage of
throws they received. The second question asked participants
to respond to the item, “To what extent were you included by
the other participants during the game” on a nine-point scale
(1 = rejected to 9 = included).

Mood: The mood scale consisted of eight items assessing the
degree to which participants felt a number of positive (eg,
calm) and negative (eg, sad) mood states on a nine-point scale
(1 = not at all to 9 = very strongly; Cronbach’s a = 0.82).
Higher scores represent more positive mood.

RESULTS
The manipulation check revealed that participants in the
inclusion condition (M=37.02) reported receiving a signifi-
cantly higher percentage of throws than those in the exclusion
condition (M=9.41), t(85)=9.67, P<0.001. In addition, those
in the inclusion condition {(M=6.37) reported being included
in the game to a greater extent than those in the exclusion

condition (M=2.00), ¢(85)=14.17, P<0.001.
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Figure 1) Postmanipulation pain thresholds as a function of baseline
pain thresholds, experimental condition and anxious attachment in
Study 1

Mean scores for pain threshold, discomfort and pain toler-
ance are provided in Table 1. Pain threshold data were positively
skewed (baseline skew = 2.19, SES = 0.302; postmanipulation
skew = 3.65, SES = 0.302) and, thus, a square roort transforma-
tion was applied. Correlations of all premanipulation variables,
reported in Table 2, revealed that neither of the attachment
dimensions were significantly relaced to baseline pain threshold.
Examinations of the effects of the social exclusion manipula-
tion, baseline pain threshold, the attachment dimensions and
their interactions were conducted using hierarchical multiple
regression (28). Thirteen participants (four inclusion, nine
exclusion) failed to report pain threshold at baseline and, thus,
were not included in these analyses. In step 1, the main effects
of the social exclusion manipulation (dummy coded with 0 =
inclusion and 1 = exclusion), anxious attachment, avoidant
attachment and baseline pain threshold (all zero-centred) wete
entered. In step 2, all two-variable interactions were entered;
in step 3, all three-variable interactions were entered; and in
step 4, the four-variable interaction was entered. To control for
the effects of baseline and postmanipulation pain tolerance (as
proxy variables for pain intensity), these variables were
entered as covariates in step 1 of the analyses of pain threshold
and discomfort. Because there were no consistent two-variable
interaction effects across studies, interactions at the two-
variable level will not be reported in any study for the sake of
brevity. These analyses are available on request.

Twenty-two participants failed to report a pain threshold in
the postmanipulation pain task (10 inclusion, 12 exclusion).
Other participants failed to report a pain threshold at baseline,
leaving a final sample of 63 participants. In the first step of the
analysis of postmanipulation pain threshold, postmanipulation
pain tolerance was a significant predictor (B=0.435, P=0.005,
R%=0.049), as was baseline pain threshold (p=0.690, P<0.001,
R2=0.405). No other main effects were found. A significant
three-variable interaction between experimental condition,
baseline pain threshold and anxious attachment was found,
B=0.935, P=0.038, RZ=0.022. To examine the pattern of the
interaction, conditional regression equations were calculated
separately for participants whose self-esteem and baseline pain
threshold scores fell one SD above or below the the mean (28;
this strategy is used to examine all interactions across the pres-
ent studies). As can be seen in Figure 1, low-anxious partici-
pants with high baseline pain thresholds reported significantly
lower postmanipulation pain thresholds in the exclusion con-
dition than in the inclusion condition, £(46)=~1.99, P<0.05.
There was a nonsignificant trend of high-anxiety participants
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with high baseline pain thresholds reporting somewhat
higher postmanipulation pain thresholds in the exclusion
condition than in the inclusion condition, t(46)=1.47,
P<0.15. No other simple effects approached even marginal sig-
pificance. Neither the three-variable interactions or the four-
variable interaction were significant.

Twelve participants withdrew from the pain rask before 40 s
elapsed, either at baseline or postmanipulation (six inclusion,
six exclusion), leaving a sample of 65 participants for analysis
of the measure of discomfort. Baseline discomfort was included
as a control variable in step 1. Baseline discomfort significantly
predicted postmanipulation discomfort, p=0.824, P<0.001,
R%=0.444. Postmanipulation pain tolerance also significantly
predicted postmanipulation discomfort, p=-0.364, P=0.003,
R#=0.031. No other main effects or interactions were signifi-
cant.

For the analysis of postmantpulation pain tolerance, a main
effect of baseline pain tolerance was found, p=0.857, P<0.001,
RZ=0.622. No other main effects or interactions were signifi-
cant.

For the analysis of mood, a main effect of experimental
condition was found, such that those in the exclusion condi-
tion experienced a more negative mood than those in the
inclusion condition, p=-0.254, P=0.024, R?=0.061. A main
effect of anxious attachment was also found, such that higher
anxious attachment was related to a more negative mood,
p=-0.330, P=0.009, RZ=0.083. No other main effects or inter-

actions were significant.

DISCUSSION

The resulrs of Study 1 suggested that individuals who repotted
higher pain threshoids in the haseline pain task were more
likely to adjust their subsequent pain threshold reports across
experimental conditions than those who reported low baseline
pain thresholds. These results were found while conrrolling for
both baseline and postmanipulation pain tolerance, suggesting
that the effects are more attributable to displays of pain than
variation in experienced pain intensity. These data are consis-
tent with the hypothesis that those with high baseline pain
thresholds use pain threshold reports to regulate social needs.

The reaction of those with high baseline pain thresholds
to social exclusion appeared to depend on levels of anxious,
but not avoidant, attachment (see General Discussion for
consideration of this point). Those with high baseline pain
thresholds and low anxious attachmenr reported significantly
lower postmanipulation pain thresholds in the exclusion con-
dition than in the inclusion condition. These participants
appeated to respond to exclusion with a display of vulnerabil-
ity to pain. Conversely, although the trend did not reach sig-
nificance, those with high baseline pain thresholds and high
anxious attachment reported somewhat higher postmanipu-
lation pain thresholds in the exclusion condition than in the
inclusion condition. This is consistent with a show of invul-
nerability to pain, although the weakness of the effect ren-
ders its reliability questionable. The exclusion manipulation
did not influence participants’ reports of discomfort or pain
tolerance, suggesting the relatively manipulable nature of
pain threshold reports are especially targeted as a means of
regulating social needs. Furthermore, baseline pain threshold
was unrelated to mood, either alone or in interaction with
other variables, suggesting that mood cannot account for
these effects.
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Study 1, then, provides some support for the argument that
pain threshold reports can be used to satisfy social concerns.
Although statistical support was weak in the case of those with
high anxious attachment, this may be a function of the nature
of the control condition. Anxiously artached individuals, who
are hypervigilant for cues of rejection, may have subjectively
experienced noninclusion even when receiving their fair share
of throws (ie, 10 or one-quarter of the throws). That is, watch-
ing 30 of 40 throws go to other participants may have led to
some feelings of exclusion (note that the manipulation check
asked about the degree of inclusion by other players rather
than subjective feelings of inclusion). It is possible, then, that
anxiously attached individuals in the present study experi-
enced heightened belongingness needs in both the inclusion
and exclusion conditions. To more clearly examine the infiu-
ence of need for belongingness on pain reports, Study 2 incor-
porated a different experimental manipulation that allowed for
a more asocial control experience. Rather than taking part in
the Cyberball game, participants were asked to engage in a
brief writing task in which they either wrote about the experi-
ence of rejection or the experience of watching television.
Incorporating a different manipulation allowed not only
increased precision, but the opportunity to examine generaliz-
ability across different operationalizations of social exclusion.

STUDY 2 METHODS
Participants
Participants were drawn from the University of Queensland
introductory psychology participant pool and received cne
course credit in exchange for participation. A total of 50 indi-
viduals participated (36 women, 14 men).

Procedure

The procedure for Study 2 was identical to Study 1 except for
the change in experimental manipulation. The Cyberball
social exclusion procedure was replaced with a single page at
the end of the first questionnaire booklet that was completed
between baseline and postmanipulation pain sensitivity meas-
urements. Participants were randomly assigned to respond to
one of two sets of brief, open-ended questions about a past
experience of either rejection or watching television (adapted
from 29). The questions in the exclusion condition read,
“Please briefly describe the emotions that the thought of a spe-
cific past experience of rejection by an important other arouses
in you," and “What happened to you emotionally as you were
being rejected and once the important other was gone.” The
questions in the control condition tead, “Please briefly
describe the emotions that the thought of watching television
arouses in you,” and “What happens to you emotionally as you
watch television and once you have watched television.” The
experimenter was blind to condition. The cover story was
changed 1o describe the study as investigaring the relation
between emoticnal writing and pain.

Measures

Pain sensitivity: Measures of pain threshold, discomfort and
pain tolerance were identical to Study 1. Cronbach'’s as for the
measure of discomfort were 0.96 at baseline and 0.95 postma-
nipulation.

{Questionnaires: The same measures as Study 1 were used.
Cronbach’s as for this sample were as follows: anxious attach-
ment, 0.85; avoidant attachment, 0.88; mocd, 0.83.
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TABLE 3
Untransformed pain task mean scores for retained
participants in Study 2

Control Exclusion
Baseline pain threshold 20.24119.53 24 48431.70

(n=17) (n=23)
Postmanipulation pain 27.44+28.92 29.41129.22

threshold (n=17) (n=23)

Baseline discomfort 65.19425.63 67.39£20.48
(n=13) (n=23)

Postmanipulation discomfort  62.811228.57 67.331£20.68
(n=13) {n=23)

Baseline pain tolerance 125.264103.81 101.04480.85
{n=17) (n=23)

Postmarnipuiation pain 124.44+98.37 108.20+85.78
tolerance {n=17) {n=23)

Reasulls are presented as mean t SD, with sampfe size below in brackets.
Fain threshold and tolerance scores can range from 0 s to 240 s; discomfort
scores can range from 0 lo 100

TABLE 4
Correlations hetween premanipulation variables for
Study 2

Pain Pain Anxious
threshold Discomfort tolsrance attachment
Discomfort -0.250
Pain tolerance 0.556" —0.490"
Anxious attachment -0.135 0.164 —0.178
Avoidant attachment 0.038 -0.203 0.088 0.378"

*P<0.01, »P<0.001

RESULTS

Mean scores for the pain task are provided in Table 3. Pain
threshold data were again positively skewed (baseline skew =
3.34, SES = 0.374; postmanipulation skew = 1.55, SES = 0.374)
and, thus, a square root transformation was applied. The cotre-
lations between all premanipulation variables are listed in
Table 4, and show that baseline pain threshold was not signifi-
cantly related to either of the attachment dimensions, The
analysis plan was identical to that of Study 1. Four participants
failed o report a baseline pain threshold (all in the control
condition}. An additional six participants failed to report a
postmanipulation pain threshold {four control, two exclusion},
leaving a sample of 40.

For the analysis of postmanipulation pain threshold, post-
manipulation pain tolerance was a significant predictor,
B=0.561, P=0.027, R?=0.038. Baseline pain threshold also sig-
nificantly predicted postmanipulation pain threshold,
B=0.600, P<0.001, R2=0.224. No other main effects were sig-
nificant. The experimental condition by baseline pain thresh-
old by anxious attachment interaction was significant,
B=0.452, P=0.003, R2=0,042. As can be seen in Figure 2, par-
ticipants with high baseline pain thresholds and high anxious
attachment reported significantly higher postmanipulation
pain thresholds in the exclusion condition than in the control
condition, t{23)=3.83, P<0.001. Participants with low base-
line pain thresholds and high anxious attachment reported
significantly lower pain thresholds in the exclusion condition
than in the control condition, t(23)=-2.66, P<0.05. No
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Figure 2) Postmanipulation pain thresholds as a function of baseline
pain thresholds, experimental condition and anxious attachment in
Study 2

other simple effects across condition were significant. Neither
the remaining three-variable interactions or the four-variable
interaction were significant.

For the analysis of postmanipulation discomfort, baseline
discomfort was included as a covariate in step 1. Fifteen par-
ticipants withdrew from the pain task before 40 s elapsed,
either at baseline or ar postmanipulation (seven control,
eight exclusion), leaving a sample of 35. Baseline discomfort
was a significant predictor of postmanipulation discomfort,
$=0.785, P<0.001, RZ2=0.431. No other main effects wete sig-
nificant, nor were any three- or four-variable interactions.

For the analysis of postmanipulation pain tolerance, base-
line pain tolerance was a significant predictor, p=0.859,
P<(.001, R?=0.475. No other main effects or interactions were
significant. For the analysis of mood, a main effect of anxious
attachment was found, such that higher anxious attachment
was related to a more negative moed, B=—0.366, P=0.039,
R2=0.096. No other main effects or interactions were signifi-
cant.

DISCUSSION
As in Study 1, the key three-variable interaction (experi-
mental condition by baseline pain threshold by anxious
attachment) significantly predicted postmanipulation pain
threshold scores. This effect was again significant while con-
trolling for baseline and postmanipulation pain tolerance,
suggesting the result is difficult to attribute to experienced
pain intensity. As with the trend in Study 1, those with high
baseline pain thresholds and high anxious attachment
reported particularly high postmanipulation pain thresholds
in the exclusion condition, relative to the control condition.
That this effect is significant when using a more asocial con-
trol condition in Study 2 suggests that the small effect in
Study 1 may be a result of the control condition raising
belongingness concerns for anxiously attached individuals.
Of note, postmanipulation pain thresholds reported in the
control condition by those with high baseline pain thresholds
and high anxious attachment appeared particularly low in
the present study. Thus, this result may best be framed as sug-
gesting that those with high baseline pain thresholds and
high anxious attachment may not, under norma! conditions,
be motivated to maintain the appearance of pain insensitiv-
ity across trials. It may also be possible that these individuals,
as they become more comfortable with the experimental set-
ting, become increasingly motivated to report low pain
thresholds to recruit sympathy. Recall that anxiously
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attached individuals experience conflict between fears of rejec-
tion and desire for support. Perhaps, for those in the control
condition, fears of rejection were more salient early in the
unfamiliar laboratory environment, but desire for support
became more salient as their sense of comfort increased.
Conversely, those who recalled exclusion appeared to have
been motivated to continue the appearance of low sensitivity
to pain, possibly reflecting continued salience of their rejec-
tion fears.

Two differences for the postmanipulation pain threshold
measure were evident from Study 1 to Study 2. First, unlike
Study 1, those with high baseline pain thresholds and low anx-
ious attachment did not differ across conditions. This suggests
that the reactivity to social exclusion of those with high baseline
pain thresholds may be limited to those with high anxious
attachment. Second, those with low baseline pain thresholds
and high anxious attachment reported significantly lower pain
thresholds in the exclusion condition than in the control con-
dition in Study 2 only. This finding may reflect some degree of
vulnerability display following social exclusion. Because these
two effects differed from Study 1, replication in a third study
was needed for confidence in their reliability.

As in Study 1, the exclusion manipulation did not appear to
have implications for the measure of pain tolerance. This again
suggests that the manipulation affected participants’ motiva-
tion to regulate their appearance of sensitivity to pain, but did
not affect their ability to withstand the painful stimulus. In
addition, as with Study 1, the results of Study 2 did not appear
explainable in terms of changes in mood.

One potential criticism of the results of Study 2 is that the
difference across conditions for those with high baseline pain
thresholds and high anxious attachment may be due to the
effect of the control rather than the exclusion condition. As
noted, those in the control condition appeared to report partic-
ularly low pain thresholds. Thus, there may be something about
thinking about television viewing that causes this effect, rather
than something about considering a past rejection. To address
this interpretation, writing about television was replaced with
writing about examination stress for the control task in Study 3.
Another goal of Study 3 was to replicate the effect using a dif-
ferent painful stimulus. It is possible that there is some feature of
the cold pressor task that may be necessary for exclusion to affect
pain threshold. To address this issue, finger pressure was used as
the painful stimulus in Study 3. Finally, a key concern from the
first two studies was the relatively high number of participants
who failed to report pain thresholds. Two changes were made in
Study 3 to avoid this data loss. First, the need for participants to
report pain thresholds was emphasized in the instructions.
Second, the measure of discomfort was eliminated to reduce any
cognitive load that may have distracted participants and caused
them to forget the task instructions.

STUDY 3 METHODS

Participants

Participants were drawn from the University of Queensland
introductory psychology participant pool and received one
course credit in exchange for participation. A total of 33 indi-
viduals participated (21 women, 12 men), with an average age
of 20.76 years. Age data are, unfortunately, not available for
Studies 1 and 2. Because all three samples were drawn from the
same participant pool (in different semesters, however), age
should be approximately equivalent across studies.
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Procedure

Participants arrived at the lab individually, were greeted by a
female experimenter and were told the study focused on per-
sonality and physical discomfort.

After informed consent was obtained, baseline measures of
pain sensitivity were taken. Participants were asked to place
the index finger of their nondominant hand in a device that
brought constant focused pressure to bear above the knuckle.
They were instructed to keep their finger in the device for as
long as they could. During this time, measures of pain thresh-
old and pain tolerance were taken. After 4 min, if a participant
had not yet removed her or his finger from the device, the task
was ended. Participants were not made aware of the time Jimit
before the pain task. Participants then completed the package
of questionnaires, including the measures of anxious and
avoidant attachment. The last page of this package contained
the experimental manipulation. Those randomly assigned to
the exclusion condition wrote about a past experience of rejec-
tion as in Study 2. Those in the control condition responded to
the items “Please briefly describe the emotions that the
thought of writing your next important exam arouses in you,”
and “What do you think will happen to you as you write your
next important exam and when you have written your next
important exam?” (30). This question was meant to focus par-
ticipants on a stressful topic to create some equivalence with
the stress that may arise from writing about rejection. The
experimenter was blind to condition. On completion of the
writing task, measures of pain threshold and tolerance were
taken. Participants were thanked and carefully debriefed.

Measures

Pain threshold: Pain threshold was measured as the number of
seconds that elapsed before the first pain sensation.

Pain tolerance: Pain tolerance was measured as the number of
seconds that elapsed before participants ended the task.
Questionnaires: The same measures as in Studies 1 and 2 were
used. Cronbach's as in this sample were as follows: anxious
attachment, 0.83; avoidant attachment, 0.78; mood, 0.83.

RESULTS

Mean scores for the pain task are provided in Table 5. Pain
threshold data were again positively skewed (baseline skew =
1.95, SES = 0.409; postmanipulation skew = 3.56, SES =
0.409) and a square-root transformation was applied. The
correlations between all premanipulation variables, listed in
Table 6, show that baseline pain threshold was not signifi-
cantly associated with either anxious or avoidant attach-
ment. The analysis strategy for Study 3 was identical to that
of Studies 1 and 2.

No participants failed to report pain threshold at either
baseline or postmanipulation. For the analysis of postmanipu-
lation pain threshold, baseline pain threshold was a significant
predictor, B=0.461, P=0.020, R?=0.158. No other main effects
were found. A significant experimental condition by baseline
pain threshold by anxious attachment interaction was found,
B=1.427, P=0.011, R2=0.095. As can be seen in Figure 3, par-
ticipants with high baseline pain thresholds and high anxious
attachment reported significantly higher postmanipulation
pain thresholds in the exclusion condition than in the control
condition, t(16)=2.73, P<0.05. Participants with high baseline
pain thresholds and low anxious attachment reported signifi-
cantly lower pain thresholds in the exclusion condition than
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TABLE & o .
Untransformed pain task mean scores for participants in

Study 3

Control Exclusion
(n=16) {n=17)
Baseline pain threshold 24.61128.74 35.36143.25
Postmanipulation pain 12.48410.02 35.82448.39
threshold
Baseline pain tolerance 113.91+103.28 122.05+102.82

Postmanipulation pain 125.261105.10 127.77+98.10

tolerance

Resulls are presented as mean + SD. Pain threshold and tolerance scores
can range from 0 s to 240 s

TABLE &
Correlations between premanipulation variables for
Study 3

Pain Pain Anxious
threshold tolerance attachment
Pain tolerance 0.436*
Anxious attachment 0.072 -0.159
Avoidant attachment 0.053 -0.288 0.232

*P<0.05

in the control condition, t{16)=—2.37, P<0.05. Participants
with low baseline pain thresholds and low anxious attachment
reported significantly higher pain thresholds in the exclusion
condition than in the control condition, t{16)=2.40, P<0.05.
No difference across condition was found for those with low
baseline pain thresholds and high anxious attachment. No
other significant interactions were found.

For the measure of postmanipulation pain tolerance, a sig-
nificant main effect of baseline pain tolerance was found,
B=0.953, P<0.001, R2=0.634. No othet main effects or inter-
actions approached significance.

For the analysis of mood, a main effect of anxious attach-
ment was found, such that higher anxious attachment was
related to a more negative mood, B=-0.573, P=0.001,
R2=0.299. No other main effects or interactions were signifi-
cant.

DISCUSSION
As in the first two studies, participants with high baseline pain
thresholds and high anxious attachment reported higher post-
manipulation pain thresholds in the exclusion condition than
in the control condition. The pattern of the data suggests that
anxiously attached individuals with high baseline pain thresh-
olds responded to a reminder of exclusion by appearing insen-
sitive to pain. Study 3 replicated this effect using a different
painful stimulus, suggesting that the effect is not limited to a
particular type of pain. The present study also suggests that the
effect cannot be attributed to some peculiarity of the television
control condition used in Study 2, because control participants
were asked to write about a different topic in the current study —
a stressful examination experience. As in Study 2, individuals
with high baseline pain thresholds and high anxious atrach-
ment who were randomly assigned to the control condition
appeared to report particularly low postmanipulation pain
thresholds. That this pattern was found using two distinctly dif-
ferent control conditions suggests that those with high baseline
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Figure 3) Postmaniprdation pain thresholds as a function of baseline
pain thresholds, experimental condition and anxious attachment in
Study 3

pain thresholds and high anxious attachment may normally
shift from a low vulnerability display to a high vulnerability
display as time passes, without the presence of social exclusion
reminders. As noted previously, this may reflect a change from
the salience of rejection concerns to the salience of desire for
support, However, those reminded of exclusion may have kept
their original rejection concems salient and reported higher
postmanipulation pain thresholds in a display of invulnerabil-
ity. Given that the manipulation again had no effect on pain
tolerance, the effect of exclusion seems to be on the appear-
ance of insensitivity ro pain, rather than on a change in expe-
rienced pain intensity. In addition, mood again appears unable
to explain the results.

Study 3 also showed thar individuals with high baseline
pain thresholds and low anxious attachment reported signifi-
cantly lower postmanipulation pain thresholds in the exclu-
sion condition than in the control condition. This effect
replicates the data from Study 1, although this patrern was not
found in Study 2. Across studies, these data appear to suggest
that the postmanipulation pain threshold reports of individuals
who report high baseline pain thresholds are particularly reac-
tive to social exclusion, but the specific reaction depends on
the level of interpersonal security.

A significant effect was also found for those with low baseline
pain thresholds and low anxious attachment, such that higher
pain thresholds were reported in the exclusion condition than in
the control condition. However, this effect cannot be consid-
ered reliable because it only reached significance in Swudy 3.
Similarly, the effect found in Study 2 — those with low baseline
pain thresholds and high anxious attachment reported lower
postmanipulation pain thresholds in the exclusion condition
than in the control condition — was not replicated in Study 3.

GENERAL DISCUSSION
The data from the present three studies provide evidence that
pain threshold is uniquely susceptible to distortion aimed at
satisfying social motivation. In all three studies, random
assignment to social exclusion experiences led to changes in
reports of pain threshold, but not of pain tolerance. This was
true despite the use of different painful stimuli, social exclusion
manipulations and control conditions across studies.
Combined with similar evidence rthat reminders of mortality
lead to changes in pain threshold but not in pain tolerance
reports {unpublished data), a reasonable conclusion seems to
be that pain threshold measures are uniquely vulnerable to
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distortion aimed at satisfying psychological needs. Thus, some
of the variance in pain threshold measures nor accounted for
by pain intensity may result from the distortion of pain thresh-
old reports to compensate for psychological threats.

Although the notion that pain thresholds are susceptible to
influence from psychological variables other than pain inten-
sity is not new (1,5), the present research provides insight into
who is most vulnerable to such distortion and what their moti-
vations may be. Individuals who reported high baseline pain
thresholds consistently adjusted subsequent pain threshold
reports in a predictable fashion. Across three studies, those
with high baseline pain thresholds and high anxious attach-
ment reported particularly high postmanipulation pain thresh-
olds following social exclusion. Anxiously attached individuals
are chronically hypervigilant for rejection, but crave support
{24). In this light, the high pain thresholds reported only in
the social exclusion conditions appear to represent a protective
display of low vulnerability in response to the salience of rejec-
tion fears. In two of three studies, those with high baseline
pain thresholds and low anxious attachment reported lower
pain thresholds following social exclusion. Such admission of
vulnerability is consistent with the mindset of those who
expect supportive responses to signs of distress. That these
effects across condition were evident for the reporting of pain
threshold, but not pain tolerance, suggests that those with high

baseline pain thresholds subjectively altered their pain thresh- -

old reports to satisfy relational needs that were heightened by
the social exclusion experience.

Understanding the role of pain threshold reports in the sat-
isfaction of psychological needs, such as belongingness, may
help clarify some unsettled questions in the pain literature. For
example, individuals with eating disorders, such as bulimia
nervosa, have been shown to report high pain thresholds in
experimental contexts (31). Evidence suggests that these pain
threshold reports cannot be accounted for by the effects of
malnutrition {32}, peripheral neuropathy (33), or physiologi-
cal markers such as heart rate and blood pressure (31), and are
not affected by the administration of opiate antagonists (34).
Because high pain threshold reports continue following recov-
ery from bulimia nervosa (35), factors related to the satisfac-
tion of stable psychological needs may be responsible. Some
characteristics of those with earing disorders that seem partic-
ularly relevant, in light of the current research, include insecu-
rity, struggles with self-control, and denial and distortion in
self-reports (36). The high pain threshold reports of those with
eating disorders, therefore, may reflect distorted reports that
serve to satisfy interpersonal insecurities — by displaying low
vulnerability — and needs for an image of high self-control by
exhibiting the ability to withstand physical pain.

Similarly, although depressed individuals experience higher
levels of clinical pain, a meta-analysis of experimental research
shows that depression is associated with higher experimental
pain thresholds (37). Pain tolerance results for depressed indi-
viduals in experimental contexts are more variable. Given the
sttong link between depression and higher levels of anxious
attachment (38), the high pain threshold reports of depressed
individuals may represent a display of invulnerability in what
may be seen as a nonsupportive and threatening interpersonal
context.

Although no specific predictions were made in the current
studies about what form of attachment insecurity may influ-
ence pain reports, the present results suggest that anxious
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attachment plays a more important role than avoidant attach-
ment in influencing reparts of pain thresheld. This finding is
consistent with past research showing anxious, but not avoidant,
attachment to predict reports of pain (8,38). In general,
avoidantly attached individuals are not emctionally expres-
sive, do not see relationships as a means for regulating distress
and do not easily trust others (27). Perhaps, then, these indi-
viduals were seemingly unresponsive to the different social cir-
cumstances across experimental conditions because expressions
of vulnerability to a stranger are not seen by them as relevant to
the regulation of pain-related distress. Avoidantly atrached
individuals may, instead, regulate such distress intrapersonally
{eg, by cognirtively suppressing it; 24), in a manner that is not
affected by the social environment.

The present research differs from past studies examining the
effects of social exclusion on pain sensitivity. DeWall and
Baumeister (39) showed that individuals randomly assigned to
receive feedback suggesting that their lives would be plagued

«by loneliness demonstrated higher pain thresholds and toler-
ance relative to those in control conditions. The demonstra-
tion of the effect on pain tolerance suggests that this feedback
led to a decrease in experienced pain intensity and not just dis-
torted self-reports. In fact, a number of social animals have
been shown to respond to social isolation with decreased pain
sensitivity (40). However, the present research appears to
demonstrare that not all forms of social exclusion lead to such
analgesic responses. Perhaps the key difference across the two
sets of studies is the strength of the exclusion manipulations.
Those in DeWall and Baumeister’s research (39) were told
their loneliness would be life-long and inevitable, whereas par-
ticipants in the current research experienced more transient
forms of exclusion. More generally, pain researchers should be
aware of the growing body of work suggesting that the emo-
tional experience of hurt feelings activates aspects of physical
pain affect systems (41},

There are some notable limitations to the current research.
Perhaps most importantly, there is no direct evidence that sug-
gests why those with higher baseline pain thresholds appeared
more reactive to the social exclusion manipulation. Although
1 have posited that this effect may be a result of personal mean-
ing invested in reports of pain, no direct measure of pain beliefs
was included in the current research. Such beliefs may be diffi-
cult to measure. Indeed, these beliefs may not be held con-
sciously andfor may not be formed until participants engage in
baseline pain sensitivity tasks. Past research has provided some
suggestion that conscious beliefs about pain are not predictive
of performance on experimental pain tasks. Edwards and
Fillinghim (4) found that responses to the statement, “Pain
does not bother me as much as it does most people,” were not
predictive of pain thresholds or tolerance. However, construc-
tion of more reliable, multi-item pain belief measures for future
rescarch may provide a better window into the motivations of
those with high baseline pain thresholds.

In addition, the one-trial method of pain measurement (ie,
completion of the cold pressor or finger pressure task only once
to measure pain threshold and tolerance) used in the present
research may limit its reliability and may account for some of
the variability across studies. Nevertheless, the key three-
variable interaction of experimental condition, baseline pain
threshold and anxious attachment was evident in all three
studies. Furthermore, MacDonald'’s Study 3 (unpublished data)
used a multiple-trial pain measurement approach (ie, obtaining
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pain threshold and tolerance scores from the average of four
pain trials at both baseline and postmanipulation), finding
that those with high baseline pain thresholds reported higher
postmanipulation pain thresholds in the mortality-salient con-
dition relative to the control condition. Thus, more reliable
measurement techniques support the conclusion that those
with high baseline pain thresholds appear to respond to psy-
chological threats through adjustments of subsequent pain
threshold reports. Even so, future research incorporating more
reliable measurement techniques and other operationalizations
of pain threshold (ie, stimulus intensity levels) would help
attest to the generalizability of the current results.

Although the predicted three-variable interaction was
replicated across the studies, there was insufficient power to
reliably test a potential moderating role for sex. Supplementary
analyses (available on request) revealed that controlling for
sex did not influence the pattern of results. Furthermore,
analyses of the four-variable interaction with the current data
provided no evidence of sex as a moderator (all P>0.58),
although these analyses were underpowered. In the work on
morrality salience, MacDonald (unpublished data) similarly
found that controlling for the variance accounted for by gen-
der did not change the influence of baseline pain threshold on
subsequent pain sensitivity measures, not did gender signifi-
cantly interact with baseline pain threshold (although the
interaction analyses were similarly underpowered). Thus, the
effects of baseline pain threshold do not appear to be attribut-
able to gender. Whether gender interacts with baseline pain
threshold in predicting pain repotts is a more open question.

Another potential issue is that individual difference meas-
ures were taken following baseline pain measures in all three
studies. It is possible that the experience of pain measurement
may have contaminated responses to the attachment question-
naires. Direct evidence for this argument is limited, because
the attachment measures were not significantly related to base-
line pain thresholds in any study. Furthermore, attachment
theory suggests that individuals’ attachment models are acti-
vated by the experience of distress (24). Thus, it is arguable
that measuring the attachment dimensions following a pain
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