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Relational Messages, 
Perceptions of Hurt, and 
Biological Stress Reactions to 
a Disconfirming Interaction

Jennifer S. Priem,1 Rachel M. McLaren,2 and 
Denise Haunani Solomon3

Abstract

This study examines relational messages as predictors of hurt, using both self-report 
indicators of hurt and biological markers of stress reactivity to a hurtful interaction. 
Hypotheses predict that perceptions of involvement, composure, and receptivity increase 
feelings of hurt, whereas perceptions of similarity, affiliation, and informality decrease hurt. 
Participants (N = 91) engage in two 5-minute conversations with a romantic partner 
about core traits and values. The partner is coached to be disconfirming and hurtful 
during the second conversation about the participant’s core traits or values. Following 
the interaction, participants report their level of hurt and their perceptions of the 
conversation and give saliva samples to measure cortisol. The hypotheses are partially 
supported, such that perceptions of affiliation and informality are negatively associated 
with hurt feelings. Furthermore, self-reported hurt feelings are positively associated with 
increases in salivary cortisol. Affiliation and receptivity also have direct effects on the 
stability of cortisol change.
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Conceptions of hurt emphasize the ways in which a relationship partner’s actions or state-
ments can communicate devaluation and result in emotional pain and injury (Leary, 
Springer, Negel, Ansell, & Evans, 1998; Vangelisti, 2001; Vangelisti & Young, 2000). 
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Research indicates that hurt can arise due to other people’s actions or words, which can 
have detrimental effects on relationships (see Leary & Springer, 2001; Lindahl,  Clements, 
& Markman, 1998; Vangelisti & Young, 2000). Hurt can also result from the absence of 
words or actions when they are expected or desired (see Leary et al., 1998). Because hurt 
feelings are both common (Leary & Springer, 2001) and consequential (Vangelisti, Young, 
Carpenter-Theune, & Alexander, 2005) occurrences in personal relationships, the condi-
tions that evoke hurt merit further research. This article focuses on determining the  
qualities of interpersonal messages that render them hurtful.

Previous research has examined perceptions of the intentionality of hurtful messages as 
a key factor that shapes experiences of hurt. These efforts have shown that when people 
perceive a hurtful message as intentional rather than unintentional, they indicate a greater 
distancing effect in their relationships, more intense feelings of hurt, and less relationship 
satisfaction (Vangelisti & Young, 2000). Moreover, hurtful events that are perceived as 
intentional are more likely to permanently weaken the relationship (Feeney, 2004; Leary 
et al., 1998). This body of research demonstrates the importance of subjective perceptions 
in shaping responses to hurtful episodes.

Although previous work has clarified how people’s perceptions of intentionality influ-
ence experiences of hurt, we see three limitations in extant research. First, the inferences 
people draw about the relational meaning of hurtful episodes has thus far been neglected. 
Because hurt arises from social interaction and has relational implications (e.g., Feeney, 
2004; Vangelisti, 1994), examining the relational messages conveyed in a hurtful interac-
tion may provide important insight into experiences of hurt. Previous research is also lim-
ited by a focus on retrospective self-report data, sometimes long after the event, to assess 
hurtful experiences (Vangelisti & Crumley, 1998; Vangelisti & Young, 2000; Vangelisti et 
al., 2005). For example, in a study by Feeney (2004) the length of time that had elapsed 
from when a hurtful event occurred to when it was recalled for the study ranged from  
1 to 96 months, with a mean of 13.20 months. Because of the bias inherent in delayed 
retrospective accounts of emotional interactions, research on hurt would benefit from  
contemporaneous data on experiences of hurt. Finally, objective indicators of reactions  
to a partner’s hurtful messages, in addition to self-report measures, may circumvent some 
of the biases associated with self-report data (see Kinney, 2005; Nisbett & Wilson, 1977; 
Wilson & Nisbett, 1978).

Our goal in this article is to build on previous efforts by considering the role of rela-
tional messages in hurtful episodes and using alternative methods to assess hurt. In particu-
lar, we evaluate relational inferences as predictors of hurt evoked by an interaction with a 
romantic partner, and we employ both self-report indicators of hurt and biological markers 
of stress reactivity to a hurtful interaction. As a foundation for this investigation, the fol-
lowing section reviews conceptions of hurt present in extant literature. Next, we consider 
how relational messages may influence an individual’s perceptions of hurtful episodes and 
how biological measures of stress may be indicators of hurt. Then, we present a model that 
integrates relational messages, hurt, and physiological stress. Finally, we report a study in 
which we examined participants’ self-report and biological reactions to a hurtful interac-
tion with a dating partner.
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Conceptions of Hurt

Past examinations of hurt have emphasized the ways in which a relationship partner’s 
words or actions can communicate devaluation that results in emotional pain and injury 
(Leary et al., 1998). Relational devaluation is “the perception that another individual does 
not regard his or her relationship with the person to be as important, close, or valuable as 
the person desires” (Leary et al., 1998, p. 1225). Hurt feelings can occur either due to state-
ments or actions that are perceived as devaluing the relationship, including explicit mes-
sages, such as criticism, or implicit actions, such as excluding someone from other’s plans 
(Leary et al., 1998). This perspective on hurt proposes that people experience the emotion 
of hurt to the extent that they perceive a situation or statement to convey devaluation of the 
relationship (Leary et al., 1998).

Leary et al. (1998) identified a typology of the six major categories of relational devalu-
ation, including active disassociation, passive disassociation, criticism, betrayal, teasing, 
and feeling unappreciated, used, or taken for granted. Feeney (2004) found five categories 
that focus more explicitly on romantic relationships. Active disassociation includes deny-
ing feelings of love or commitment or rejection of the other. Passive disassociation encom-
passes implicit rejection, ignoring the partner, or excluding the other from activities. The 
three final categories of hurtful events include criticism, sexual infidelity, and deception.

Vangelisti (1994) created a typology of hurtful messages that includes 10 speech acts. 
The most common hurtful messages are messages that imply or state fault or offense (accu-
sations), describe value, worth, or quality (evaluative messages), and disclose feelings that 
involve the partner (informative messages). Other hurtful messages include directives, 
advice, expressions of desire or preference, and questions that denote interrogation, threats, 
jokes, and lies. Vangelisti and her colleagues subsequently explored reasons why certain 
types of messages elicit hurt (Vangelisti et al., 2005). Relational denigration proved to  
be one of eight perceived causes of hurt; the other seven were humiliation, aggression, 
intrinsic flaw, ill-conceived humor, mistaken intent, discouragement, and shock.

This brief review highlights both the diversity of experiences that can be hurtful, as well 
as the centrality of relational or personal devaluation in defining hurtful events or mes-
sages. Indeed, we propose that relational inferences drawn from a partner’s communica-
tion may be at the heart of hurtful experiences. In other words, it is what a partner is 
perceived as communicating about the relationship that leads an individual to feel hurt. To 
develop our reasoning, the next section discusses relational messages in general, as well as 
their relevance to hurtful experiences.

Relational Messages as Predictors of Hurt
Messages carry two different levels of meaning; the content message is the denotative 
meaning of an utterance, whereas the relational message conveys information about the 
relationship between two communicators (Bateson, 1972; Burgoon & Hale, 1984). Rela-
tional communication, then, can be defined as the aspect of messages that defines or rede-
fines a relationship (Rogers & Farace, 1975). Relational messages may be especially 
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relevant in the context of hurtful messages because these messages can convey the rela-
tional or personal devaluation that is central to hurt feelings.

Burgoon and Hale’s (1984) explication of the fundamental themes of relationships drew 
upon the rich history of relational communication to articulate a nuanced view of relational 
communication. Those scholars identified 12 related but conceptually distinct relational 
themes. Based on those themes, they created a self-report scale (Burgoon & Hale, 1987), 
which empirically verified 8 of the original 12 message types: dominance, equality, 
involvement, composure, informality, receptivity, similarity, and affiliation. Burgoon and 
Hale’s (1987, 1988) measure of relational messages has been applied to work on expec-
tancy violations theory (Kelley & Burgoon, 1991) and interpersonal deception theory 
(Burgoon & Buller, 1994), and it has been used to study variations in communication that 
correspond with levels of intimacy (Hale, Lundy, & Mongeau, 1989). This body of work 
suggests that relational messages can provide useful insight into the interactions that occur 
between relational partners.

Three of Burgoon and Hale’s (1987) relational message themes may be especially rel-
evant to understanding how messages can increase perceptions of hurt because they focus 
on the strength or fidelity of messages. Involvement is the degree to which relational part-
ners express attentiveness, interest, and engagement in the conversation (see Cappella, 
1983; Mehrabian, 1971). Because the level of involvement in an interaction can intensify 
the other dimensions of relational communication (Dillard, Solomon, & Samp, 1996), a 
hurtful message delivered in an involved and engaged manner may lead to increased feel-
ings of hurt. Composure reflects the degree of relaxation or calmness. Conveying mes-
sages with greater composure increases an individual’s credibility and persuasiveness (see 
Chappelle & Rosengren, 2001); therefore, maintaining composure while delivering a hurt-
ful message may communicate greater commitment to the message and increase feelings 
of hurt. Finally, receptivity indicates the degree of openness to the interaction and includes 
perceptions of honesty. Because receptivity is an indicator of sincerity, it may increase 
perceptions that the hurtful message is heartfelt or intentional. Each of these message qual-
ities addresses a person’s disposition during an interaction, such that the more these quali-
ties are present, the more intense, credible, and sincere a message may be. Because these 
message qualities add emphasis to content messages, they are likely to accentuate the 
impact of a hurtful encounter. Thus we predict the following:

Hypothesis 1: Perceptions of involvement, composure, and receptivity are positively 
associated with perceptions of hurt.

Whereas involvement, composure, and receptivity are qualities of a communicator’s 
delivery that may increase perceptions of hurt, other message themes may decrease percep-
tions of hurt because they emphasize positive characteristics of the relationship. Research 
in other domains has shown that the effect of negativity on relational quality is reduced by 
expressions of positive affect or affection (Huston & Chorost, 1994). This suggests that 
relational messages that reinforce positive aspects of the relationship may decrease percep-
tions of hurt. Informality includes the degree of personalism conveyed in an interaction 
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(Wish & Kaplan, 1977). Because relationships become more informal as they develop in 
intimacy, using a personal and informal style to deliver hurtful messages should provide 
reassurance that the relationship is still close. Similarity is the degree to which individuals 
share like attitudes, values, experiences, and other characteristics. Communicating the 
relational message of similarity conveys solidarity, thus buffering the potentially negative 
effects of a disconfirming message (see Wheeless, 1976). Finally, affiliation includes the 
positive evaluation of the relationship and conveys attraction, liking, and caring. We expect 
that affiliative messages decrease perceptions of hurt because they signal togetherness, 
unity, and fondness. In sum, relational messages expressing informality, similarity, and 
affiliation suggests that the communicator perceives or desires a personal and positive 
association with the partner. To the extent that these message qualities communicate valu-
ation of the relationship, they should attenuate the negative consequences of hurtful con-
tent.1 Thus we predict the following:

Hypothesis 2: Perceptions of similarity, affiliation, and informality are negatively 
associated with perceptions of hurt.

Manifestations of Hurt
Traditionally, hurt has been measured through self-report Likert scales, where participants 
indicate the level of emotional pain or injury a message caused them (Vangelisti & Crum-
ley, 1998; Vangelisti & Young, 2000; Vangelisti et al., 2005). Because hurt is a salient 
emotion, it is likely that the psychological pain is also accompanied by a physiological or 
biological response. For example, a study conducted by Eisenberger, Lieberman, and Wil-
liams (2003) found that social exclusion, one of the categories of hurt conceptualized by 
Leary et al. (1998), was associated with greater activity in the region of the brain that con-
trols feelings of physical pain. To the extent that being devalued by a relational partner 
evokes stress, biological markers of stress may complement self-reported indices of hurt 
and provide a somewhat more objective indicator of hurt. In this section, we review the 
stress response and the implications for reactions to hurtful episodes.

Stress is the body’s physiological response to environmental stimuli that put strain on 
the body and endanger well-being (Cohen, Kessler, & Gordon, 1995). Stress is initiated 
when a person perceives a threat to the self that is negative or incongruent with the indi-
vidual’s goals, and the person believes he or she will have difficulty coping with the threat 
(Sapolsky, 1998). Both major life events, such as divorce or the death of a loved one, and 
daily hassles, such as traffic and work deadlines, can lead to stress (Bolger, DeLongis, Kes-
sler, & Schilling, 1989; Holmes & Masuda, 1974; McGonagle & Kessler, 1990; Stone, 
Reed, & Neale, 1987). In either case, the physiological stress response is initiated to pro-
vide resources to deal with short-term physical emergencies. Thus, the stress response is a 
necessary and healthy process that provides energy to the appropriate organs and muscles 
and allows individuals to respond to threatening situations.

The perception of threat to the self leads to the initiation of the multiphasic stress 
response. The stress response was first articulated in the work of Bernard (1865/1961), 
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Cannon (1929), and Selye (1936). It begins with the activation of the hypothalamic– 
pituitary–adrenal axis (HPA), which ultimately secretes cortisol and other hormones into 
the bloodstream. Cortisol mobilizes energy to respond to the stressor by regulating the 
metabolism of glucose and increasing heart rate and blood pressure to transport nutrients 
and oxygen to parts of the body necessary to deal with stress (Chrousos & Gold, 1992; 
Lovallo & Thomas, 2000). Likewise, energy is diverted from systems such as the meta-
bolic, digestive, and reproductive systems that are nonessential for dealing with the stressor 
(Sapolsky, 1998). As a result, when people perceive a personal threat, measurable physio-
logical changes, such as an increase in cortisol, occur in the body.

Characteristics of the stress response allow alternative ways of indexing stress. One 
way to measure stress is to examine the amount of increase in cortisol. In the absence of 
stressors, cortisol is released throughout the day in approximately 15 pulsatile bursts; cor-
tisol release also follows a diurnal rhythm with the highest levels at about 8:00 a.m. and the 
lowest levels around midnight (Baum & Grunberg, 1995; Kirschbaum & Hellhammer, 
1989). During times of stress, cortisol release increases to provide additional energy to deal 
with the stressor. Once the stressor is mitigated or people reappraise the situation, disre-
gard it, or learn to cope with it, cortisol levels decline, and the individual recovers from the 
stressor. The magnitude of the cortisol increase, then, indexes the intensity of the physio-
logical stress response.

Another way to measure stress is to examine the stability of elevated cortisol levels over 
time. If individuals continue to perceive a situation as a threat or believe that they do not 
have the resources to cope with the situation, the stress response is ongoing and hormone 
levels remain relatively high. When stress is chronic, even a moderate increase in stress 
can strain the body’s systems and lead to mental and physical health problems (Cohen et 
al., 1995; McEwen, 2005; McEwen & Seeman, 1999). For this reason, the stability of 
elevated cortisol is an important marker of stress.

Interpersonal communication experiences can function as a stressor that initiates stress, 
or they can help an individual cope. Conflict communication between romantic partners, 
for example, can serve as a stressor in interpersonal relationships and is associated with 
significant increases in stress hormones (Laurent & Powers, 2006; Powers, Pietromonaco, 
Gunlicks, & Sayer, 2006). On the other hand, expressing affection is strongly associated 
with decreases in cortisol levels over the course of a day, as well as quicker recovery from 
stressful experiences (Floyd, 2005; Floyd et al., 2005). These studies highlight how com-
munication can both exacerbate and attenuate stress.

Like conflict communication, hurtful interactions involve negative affect and discom-
fort; therefore, we expect that hurtful messages initiate a stress response. Hurtful episodes 
may also be stressful because they present a threat to an individual’s self and/or relational 
identity in multiple ways. First, hurtful messages threaten positive mental models of the self 
and others (Feeney, 2005) and can signal a discrepancy between what an individual believes 
to be true and what others communicate, leading an individual to question him or herself or 
the relationship. Second, feeling hurt may alert someone to an unfavorable situation that is 
incongruent with the person’s interaction goals (see Abrams & Hogg, 1999; Afifi & Metts, 
1998; Leary et al., 1998; McLaren & Solomon, 2008), leading to perceptions of harm, loss, 
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or an inability to cope with the stressful situation. Finally, a hurtful message can be appraised 
as a threat if it violates expectations for the relationship (Bachman & Guerrero, 2006) and 
creates uncertainty about the self, the partner, or the relationship.

Research on other social-evaluative threats also suggests hurtful interactions will be 
stressful. The perception of social and social-evaluative threat, as manipulated by a public 
speaking task, produces a significant cortisol response (Andrews et al., 2007; Dandeneau, 
Baldwin, Baccus, Sakellaropoulo, & Pruessner, 2007). Scholars suggest that speeches trig-
ger the biological stress response because they signal uncontrollable threats to a speaker’s 
goal of maintaining his or her “social self” (Dickerson & Kemeny, 2004; Gruenewald, 
Kemeny, Aziz, & Kahey, 2004). Other social-evaluative stimuli that can initiate a stress 
response include rejection, criticism, and exclusion (Dickerson & Kemeny; Stroud,  
Tanofsky-Kraff, Wilfley, & Salovey, 2000). Because hurt is thought to arise from feelings 
of rejection and devaluation in response to statements that evaluate, accuse, interrogate, or 
threaten, we would expect hurtful messages to elicit a stress response similar to reactions 
initiated by other social-evaluative threats. Thus, we posit the following hypothesis:

Hypothesis 3: Perceptions of hurt are positively associated with physiological stress 
reactivity.

Figure 1 locates the hypotheses we advanced within a single model predicting percep-
tions of hurt and biological stress reactivity. We predict that the relational message themes 
of involvement, composure, and receptivity increase perceptions of hurt associated with a 
hurtful interaction. In addition, the model specifies a negative association between the 
relational messages conveying similarity, informality, and affiliation and self-reported lev-
els of hurt. Consistent with our discussion of hurt and the physiological stress response, we 
also predict that the experience of hurt is manifest in both an increase of salivary cortisol 
and the stability of the elevated stress response over time.

Method
To test our predictions, we conducted an observational study in which dating partners dis-
cussed one participant’s core traits or values. To evoke hurt, one partner was recruited as a 
confederate and that person was coached to be unsupportive and hurtful in one conversa-
tion with the participant. Specifically, the confederate was trained to disconfirm one of the 
participant’s three core traits or values.2 In the sections that follow, we describe the partici-
pants, the procedures, and the measures used in the study.

Participants
Participants were recruited from a research pool that accompanied an introductory public 
speaking course at a large eastern university. Early in the semester, students were asked to 
complete a preliminary screening questionnaire that asked them whether they were cur-
rently in a dating relationship and, if so, whether their partner was geographically close and 
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able to come to the research lab with them. The sample for the study was generated from 
the pool of students who responded affirmatively to the screening questions. Participants 
earned 2% credit in the course for the completion of the study or an alternative assignment. 
The students’ partners attended the research session as volunteers, and they were not com-
pensated for their participation. Both individuals provided informed consent, and the part-
ners could refuse to participate in research procedures without penalty to the student. 
Because the partners were not compensated for participation, they engaged in limited pro-
cedures, whereas the participants completed all of the research procedures, including ques-
tionnaires and saliva samples.

The initial sample for the study included 152 participants (73 men, 79 women). Of 
these, 140 identified as Caucasian, 2 were African American, 1 was Native American, 2 
were Asian, 4 were Hispanic, 1 reported Other, and 2 did not respond to the question. Par-
ticipants ranged in age from 18 to 24, (M = 20.00, SD = 1.83). The majority of the partici-
pants were sophomores (n = 51) or juniors (n = 67), with 7 freshmen and 26 seniors. The 
length of involvement in the dating relationship ranged from 1 month to 8 years (M = 1.75 
years, SD = 1.46 years). Because the focus of the article is on hurtful interactions between 
dating partners, two dyads that reported being married were excluded from further analy-
ses. As discussed subsequently, participants were screened for behaviors that would artifi-
cially affect cortisol levels (including consuming food, caffeine, or alcohol, taking 
medication, and having particular mental health conditions), which resulted in a final sam-
ple size of 91.

Involvement

Composure

Similarity

Informality

Receptivity

Affiliation

Hurt

Increase in
Cortisol

Stability in
Cortisol
Change

+

+

–

–

+

–

+

+

Figure 1. A model predicting associations between relational messages, hurt, and cortisol
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Early in the data collection process, an additional group of participants was randomly 
assigned to a control group (n = 31), which did not experience any hurtful communication. 
Participants in the control condition (11 men and 20 women) ranged in age from 19 to 22 
(M = 19.9, SD = 0.83). Most of the participants identified as Caucasian, and 1 was African 
America, 1 was Asian, and 1 was Hispanic. Similar to the treatment sample, the majority 
of the participants were sophomores (n = 13) or juniors (n = 10), with 2 freshmen and 6 
seniors. The length of involvement in the dating relationship ranged from 1 month to 6.96 
years (M = 2.06 years, SD = 1.56 years).

Procedures
Each participant was asked to bring his or her romantic partner with them to the laboratory 
session. Prior to their appointment, participants received an e-mail reminder not to eat, 
drink caffeine or alcohol, or use tobacco products 1 hr prior to arrival at the lab or exercise 
on the day of research participation to avoid artifically changing their cortisol levels (see 
Kirschbaum & Hellhammer, 1989). After providing consent, the participant completed a 
screening questionnaire to ensure that he or she had not engaged in those behaviors. Par-
ticipants were also screened for the use of prescription medication, oral contraceptives, and 
the diagnosis of depression or an anxiety disorder.

For participants who met the screening criteria, salivary cortisol was collected as a 
baseline measure of stress. Cryovials were used to collect saliva samples using a passive 
drool procedure. Participants were asked to imagine they had food in their mouth and 
begin to chew to increase the production of saliva. When they felt saliva in their mouth, 
they spit it into the plastic cyrovial.3 After the baseline saliva sample was collected, partici-
pants completed a short questionnaire soliciting demographic information. The final ques-
tion on the initial questionnaire stated,

Many people have personal characteristics that are especially important to them. 
Although you probably have a lot of traits, beliefs, or attitudes that you could 
describe, we would like you to think about traits and values that you feel are central 
to who you are. These could be parts of your identity, personality traits, abilities, or 
values and beliefs.

On the lines below, list the three traits or values that you see as most important 
to who you are.

The question prompted participants to list characteristics that were important to their 
own identity.4 Participants then completed another questionnaire that was related to a 
separate project.

While the participant was completing the second questionnaire, researchers reviewed 
the procedures for the communication intervention with the partner. Partners who were 
randomly assigned to the treatment condition were told that they were going to engage in 
two 5-minute conversations about the participant’s core values. Partners were given the 
three traits or values that the participant reported, and they were asked to choose two of 
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them to discuss during the interaction. Partners were allowed to choose which characteris-
tics to discuss during the conversation because all of the topics were equally amenable to 
eliciting hurt. Furthermore, because of the nature of the conversation, the partner needed to 
be comfortable with the topics and be able to effectively support or disconfirm the partici-
pant. The partner was instructed to support and validate the participant’s statements and 
feelings during the first 5 minutes of the interaction. More specifically, the partner was 
given a prompt card that asked the partner to “agree that your partner has the trait/value, 
discuss times when they show that trait/value, say that the trait/value is important and you 
admire it, and agree with your partner’s statements.”

For the second 5-minute conversation, the partner was instructed to discuss the second 
trait or value in a manner that was disconfirming or hurtful. The focus on personal traits or 
values was based past research indicating that people are hurt, at least in part, by messages 
that are critical or convey devaluation (e.g., Leary et al., 1998; Vangelisti, 1994; Vangelisti 
et al., 2005). The researcher reviewed different types of hurtful messages with the partner 
to prepare him or her for the interaction. More specifically, the partner was given a prompt 
card for the second conversation that stated, “Disagree that your partner has the trait/value, 
discuss times when they didn’t show the trait/value, say that the trait/value isn’t important, 
say that it isn’t a trait/value that you admire, and do not agree with your partner’s state-
ments.” Finally, the researcher explained to the partner that following the data collection, 
both participants would be debriefed and the goals of the study would be discussed. Part-
ners in the control group were trained in the same manner but were instructed to be sup-
portive during both conversations.

Before the conversation began, participants were told that they would be discussing two 
of the values that they identified earlier with their partner. The participant was given an 
index card with prompts to help the discussion stay focused on the values they identified. 
The prompts asked participants, “Describe what the trait/value means to you, why this 
trait/value is important to you, and how the trait/value affects your decisions.”

After the participant was finished with the second questionnaire and the partner was 
trained, the dyad was reunited to engage in the two 5-minute conversations, which were 
videotaped. During the conversation, the researchers monitored the interaction from the 
control room with the intention of interrupting the conversation if the participant was per-
ceived to be excessively upset.5 After the conversation, the partners were separated again, 
the participants were asked to identify the more hurtful of the two conversations, and par-
ticipants completed a questionnaire focused on the exchange that they selected.

Two additional saliva samples were collected 20 and 30 minutes after the interaction to 
capture the biological response to the interaction. The timing of the samples was based on 
previous research that showed cortisol increase is measurable in saliva 20 to 30 minutes 
after the onset of mild experimental stress (Kirschbaum, & Hellhammer, 1989; Powers  
et al., 2006). After collecting the final saliva sample, the researcher debriefed the dyad and 
presented both participants with a secondary informed consent to use the videotaped data 
from the conversation; the videotaped conversations contributed to a separate study. Dur-
ing the debriefing, the participant was told that his or her partner was trained to be discon-
firming and hurtful and that his or her behavior did not reflect his or her true feelings or 
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beliefs. The researcher continued to describe the training until the participant fully under-
stood the procedures used. The researcher also asked how the participant was feeling; 
participants were detained and debriefing continued until the participants no longer 
reported any degree of upset. Information on how to contact psychological services on 
campus and the principle investigator was also provided to participants.

Sample Analysis
Immediately after collection, the saliva samples were refrigerated. Upon completion of the 
study, the samples were centrifuged at 3,000 rpm and frozen at –20 degrees Celsius for 
approximately 2 months. Research indicates that these procedures do not detectably influ-
ence cortisol levels in the samples (Kirshbaum & Hellhammer, 1989).

Commercially available enzyme-linked immunoabsorbant assay (EIA) kits (Salimet-
rics) were used to determine the cortisol levels in the saliva. The procedures used to ana-
lyze the samples followed the directions provided in the kits. Just before analyzing samples, 
the saliva was thawed and centrifuged a second time to prepare the samples for analysis. In 
the EIA procedure, 96-well plates are coated with antibodies to cortisol. Known amounts 
of human cortisol (as provided in the kit) called standards are added to the wells. Next, the 
collected saliva samples are added. During incubation, the unknown amount of cortisol 
from the saliva samples competes with the known amount for antibody binding sites. After 
incubation the unbound components are washed away and the remaining substance is cor-
tisol that bound to the antibody. If large amounts of sample cortisol are present they will 
have bound to the antibody and very little standard cortisol will have bound. If little sample 
cortisol is present, more standard cortisol will have bound. Finally, a substrate is added that 
reacts with the enzyme-linked cortisol. The presence of cortisol creates color in the wells. 
A plate reader analyzes the optical density of the liquid to determine the presence of corti-
sol. To minimize variability, all samples were assayed in duplicate and any samples with a 
coefficient of variation greater than 10% were rerun. Intraassay coefficients of variation 
ranged from 0.21 to 8.94, with an average of 2.45, indicating high internal reliability. Inter-
assay coefficients of variation for the kits also show high reliability (M = 3.75).

Measures
Perceptions of conversations. After the conversations, participants were asked to com-

plete four 7-point semantic differential questions about their discussions of the two 
topics. The questions asked participants to rate the first conversation on the following 
scales: negative-positive, hurtful-supportive, satisfying-dissatisfying, and frustrating-
calming. The questions were repeated for the second conversation. The satisfying– 
dissatisfying question was recoded so that higher numbers reflected more positive 
characteristics. Each question was used as a manipulation check in later analyses.

Relational messages. To assess the degree to which participants perceived various 
relational messages during the second conversation, we used Burgoon and Hale’s 
(1984) measure of relational messages. Participants were asked to report how much 
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their partner communicated certain messages (1 = strongly disagree to 7 = strongly 
agree). Negatively worded items were recoded so that higher numbers reflected more 
agreement. Items from each subscale were averaged to create a single score for each 
relational message type. Involvement (α = .70, M = 5.14, SD = 1.12) included 3 items, 
such as, “My partner was intensely involved in our conversation,” and “My partner 
seemed to find the conversation stimulating.” Composure (α = .85, M = 5.24, SD = 
1.20) included 5 items, such as, “My partner was comfortable interacting with me,” and 
“My partner was calm and poised.” Similarity (α = .73, M = 4.09, SD = 1.33) included 
3 items, such as, “My partner made me feel similar to him/her” and “My partner desired 
further communication.” Informality (α = .87, M = 4.09, SD = 1.30) included 3 items, 
such as, “My partner made the interaction informal,” and “My partner wanted to the 
discussion to be informal.” Receptivity (α = .87, M = 5.15, SD = 1.34) included 4 items, 
including, “My partner was interested in talking” and “was sincere.” Finally, affiliation 
(α = .77, M = 4.74, SD = 1.32) included 4 items, such as, “My partner seemed to care if 
I liked him/her” and “communicated coldness rather than warmth.”

Hurt. To measure the self-reported intensity of hurt, participants rated how hurtful 
the second interaction was (1 = not at all hurtful to 7 = extremely hurtful), how much 
emotional pain it caused (1 = no emotional pain to 7 = intense emotional pain), and 
how hurt they felt overall (1 = not at all hurt to 7 = extremely hurt). Participants also 
rated the extent to which they agreed with the statement, “During this conversation, 
my partner made me feel hurt” (1 = strongly disagree to 5 = strongly agree). We con-
verted the 7-point items to their corresponding number on a 5-point scale, and we 
averaged the responses to the 4 items to create a parcel for the model (M = 2.37, SD = 
1.12, α = .93).6

Cortisol. The physiological manifestation of hurt was operationalized as change in 
salivary cortisol.7 Two measures of cortisol change and reactivity were calculated: 
area under the curve with respect to increase (AUC

I
) and with respect to ground 

(AUC
G
; Pruessner, Kirshbaum, Meinlschmid, & Hellhammer, 2003).8 AUC is used to 
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Because the correlation between the two measures of change was minimal (r = .08, 
n.s.), both measures of cortisol reactivity were included in the model.

Results
We set α at .05 for our statistical tests. As discussed previously, our final sample included 
91 participants; therefore, power to detect a small effect (r = .10; Cohen, Cohen, West, & 
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Aiken, 2003) was approximately 0.25, and power to detect a medium effect (r = .30) was 
approximately 0.92 (GPOWER; Erdfelder, Faul, & Buchner, 1996). Given past research 
findings on the ability of conflict communication and social threat communication to initi-
ate a biological stress response, we anticipated that we would observe medium effects in 
the study.

Preliminary Analyses
We used three different indicators to evaluate the extent to which hurt was manipulated 
effectively. First, we compared the degree of hurt self-reported by participants in the treat-
ment and control groups. As expected, participants in the control condition, in which the 
partner only provided supportive messages, reported significantly less hurt (M = 1.46, SD 
= 0.64) than did participants in the intervention condition (M = 3.00, SD = 1.58), suggest-
ing that partners were able to express hurtful messages, t(148) = –4.83, p < .01. The means 
suggest that the treatment conversations were more hurtful than the control conversations, 
but they were not highly hurtful. Because of ethical constraints, the amount of hurt that can 
be elicited from an experimental manipulation is limited; we deemed the manipulation 
effective within these constraints.

Second, we examined the number of individuals who identified the second conversation 
as more hurtful. Participants were asked, “Which conversation was the least positive, sup-
portive, or satisfying.” Of the 150 participants who were assigned to the hurtful conversa-
tion, only 5 rated the first conversation as more hurtful and 5 did not indicate which 
conversation was more hurtful.9 Because the cortisol measurements must all be taken within 
the same amount of time from the stressor, participants who rated the first conversation as 
more hurtful or who did not respond (n = 10) were dropped from the final analyses.

Finally, we examined the treatment participants’ ratings of the two conversations to 
assess whether the second conversation was perceived as significantly more hurtful than 
the first. Paired sample t tests showed that the second conversation was perceived as more 
negative (Conversation 1: M = 6.42, SD = 0.94; Conversation 2: M = 3.46, SD = 1.73; t(90) 
= 15.35, p < .001), more hurtful (Conversation 1: M = 6.48, SD = 0.84; Conversation 2: M 
= 3.32, SD = 1.29; t(90) = 19.38, p < .001), more dissatisfying (Conversation 1: M = 6.09, 
SD = 1.18; Conversation 2: M = 3.41, SD = 1.54; t(90) = 13.20, p < .001), and more frus-
trating (Conversation 1: M = 5.95, SD = 1.11; Conversation 2: M = 2.91, SD = 1.32; t(90) 
= 16.50, p < .001). These findings give us confidence that the manipulation of the second 
conversation as hurtful was successful.

We also evaluated our data for sources of error that would affect the cortisol variables. 
First, the distribution of the cortisol measures was assessed for normality and skew. Two 
participants were extreme outliers across all cortisol samples; therefore, we excluded those 
participants’ data from the analyses. The removal of the outliers created a more normal 
distribution in the measures. Second, we examined the participants’ behavior 1 hr before 
the research session based on their responses to the screening questions (see Table 1). In 
this sample, 3 participants reported eating a meal, 3 reported drinking caffeinated bever-
ages, 35 reported taking prescription medication, 39 reported taking birth control, 8 
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reported being diagnosed with depression, and 10 reported being diagnosed with anxiety. 
None of the participants reported smoking cigarettes, engaging in physical activity, or 
drinking alcohol. T tests comparing baseline cortisol levels for people who drank caffein-
ated beverages prior to attending the research session had significantly higher cortisol 
levels than those who did not, t(89) = –2.18, p < .05. Participants who reported being diag-
nosed with depression showed significantly lower baseline cortisol levels than those who 
were not, t(89) = 3.10, p < .05. Consequently, those participants were excluded from analy-
ses. Although the t tests did not show significant differences in baseline cortisol for those 
who did versus did not take prescription medication and those who were and were not 
diagnosed with anxiety, previous research suggests that those factors could affect cortisol 
reactivity. These participants were also excluded from substantive analyses, resulting in a 
final sample of 91 participants (47 men; 44 women).

Finally, we examined correlations between the variables in the study (see Table 2). We 
observed correlations among almost all of the relational message variables. Consistent 
with Hypothesis 2, hurt was negatively correlated with affiliation and informality. Con-
trary to what we predicted, composure and receptivity (Hypothesis 1) were also negatively 
correlated with hurt; these bivariate correlations may be artifacts on the strong correlations 
between these variables and affiliation, which in turn has a strong negative correlation with 
hurt. The increase in stress reactivity variable was positively correlated with hurt (Hypoth-
esis 3) and negatively correlated with affiliation. Furthermore, the correlation between hurt 
and increases in cortisol suggests that perceptions of hurt predict an initial increase in 
stress but not necessarily stability in cortisol change.

Substantive Analyses
We used structural equation modeling (AMOS 6.0) to assess the model presented in Figure 1. In 
specifying this model, we created parcels as single-item indicators of the latent variables and 
set the error variances of the parcels to (1 – α)/(σ2) to account for the measurement error of 

Table 1. Descriptive Statistics for Sources of Error in Baseline Salivary Cortisol Measures

Reported “Yes”: M(SD) Reported “No”: M(SD)        t

Eating a meal 0.12 (0.04) 0.17 (0.14) 1.40
Drinking caffeine 0.05 (0.02) 0.17 (0.14) –2.18*
Prescription
Medication 0.13 (0.07) 0.17 (0.15) –0.17
Birth control 0.15 (0.06) 0.16 (0.14) 0.53
Depression 0.10 (0.04) 0.18 (0.14) 3.10**
Anxiety 0.11 (0.04) 0.16 (0.12) 0.58

Note: Columns for “yes” and “no” show mean cortisol levels, with parenthetical values representing 
standard deviations. The screening questionnaire also assessed smoking cigarettes, drinking alcohol, and 
exercising; however, none of the participants reported engaging in those behaviors.
*p < .05. **p < .001.
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our scales (Bollen, 1989). The cortisol reactivity variables were represented as manifest vari-
ables. Our standards for goodness of fit were χ2/df less than 3.00, comparative fit index (CFI) 
greater than 0.90, root mean square error of approximation (RMSEA) less than 0.10, and 
normed fit index (NFI) greater than 0.90 (as per Browne, & Cudeck, 1993; Kline, 1998).

Because of the documented sex differences in response to hurtful events (Leary & 
Springer, 2001; Leary et al., 1998), we conducted multigroup analyses to account for sex 
differences as we assessed model fit. The original model did fit the data using three of the 
four criteria, χ2/df = 1.30, CFI = 0.96, RMSEA = 0.06; however, the NFI (0.876) suggested 
that there was room for improvement in the fit of the model. Therefore, we followed the 
modification indices and added paths until the NFI indicated that the model fit (i.e., NFI > 
0.90). First, we added a path from receptivity to the stress stability variable, resulting in a 
better model fit, χ2/df = 1.15, CFI = 0.98, RMSEA = 0.04, NFI = 0.898. Second, we added 
a path from affiliation to the stress stability variable, which produced a model that was a 
good fit to the data, χ2/df = 1.18, CFI = 0.98, RMSEA = 0.04, NFI = 0.91. As a final step, 
we compared the model in which path coefficients for men and women were unconstrained 
to a model in which all of the path coefficients were constrained to be equal. The uncon-
strained model did not fit the data better than the constrained model (Δχ2 = 11.60, Δdf = 9, 
n.s.). These results indicate a lack of significant sex differences in the final model; there-
fore, we report the constrained model in which the structural weights for men and women 
were not allowed to vary.

Results indicate that 5 of the 10 paths in the model are statistically significant predictors 
(see Figure 2). As predicted (Hypothesis 2), affiliation and informality negatively pre-
dicted perceptions of hurt. Hurt was associated with an increase in salivary cortisol in 
response to the interaction but not stability in cortisol change. Affiliation also negatively 
predicted stability in cortisol change, whereas receptivity positively predicted stability in 
cortisol change. The results suggest that hurt is manifest in the intensity of the stress 
response but that some relational messages can also have a direct effect on stress during a 
disconfirming interaction with a dating partner.

Table 2. Correlations Between Model Variables

Variable V1 V2 V3 V4 V5 V6 V7 V8 V9

V1: Involvement —
V2: Composure .19 —
V3: Similarity .47** .14 —
V4: Informality .23* .41** .01 —
V5: Receptivity .61** .43** .67** .24* —
V6: Affiliation .32** .50** .40** .30** .53** —
V7: Hurt –.09 –.24** –.15 –.29** –.21* –.58** —
V8: Cortisol increase .06 –.01 –.07 –.12 –.04 –.25* .20* —
V9: Cortisol stability –.09 –.01 .08 –.09 .11 –.05 –.03 .08 —

Note: N = 95.
*p < .05. **p < .001.
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Discussion

The goals of this study were to evaluate relational messages as predictors of hurt and to 
examine how self-reported hurt predicts biological indicators of stress. We also sought to 
extend previous methods for studying hurt by examining hurtful interactions as they occurred. 
To test our hypotheses, we trained participants’ dating partners to engage in disconfirming or 
hurtful communication during a discussion about the participants’ core traits or values.

The results suggest that some of the relational message themes do affect self-reported 
levels of hurt during a disconfirming interaction with a dating partner. Specifically, as 
predicted, affiliation and informality were negatively associated with self-reported hurt. 
Although there were not many direct effects of the relational messages on hurt, we did 
uncover some unexpected direct effects of relational messages on stress. Specifically, 
receptivity during the disconfirming interaction directly predicted greater stability in cor-
tisol change, whereas affiliation predicted decreased stability in cortisol change.

The results also indicate that the experience of hurt predicts the intensity of the increase 
in biological markers of stress but not the stability of change. The findings highlight previ-
ously unknown information about the physiological outcomes that are associated with the 
experience of hurt. Thus, the results have both theoretical and social implications that con-
tribute to our understanding of hurt.
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Figure 2. The associations between relational messages, hurt, and cortisol

 at ESPM on February 1, 2010 http://crx.sagepub.comDownloaded from 

http://crx.sagepub.com


64  Communication Research 37(1)

Implications

At a theoretical level, this study expands previous research on hurt in three ways. First, the 
results highlight the importance of understanding perceptions of relational message themes 
during hurtful episodes. The disconfirming interactions were less hurtful to the extent that 
participants perceived that the conversation was more informal and affiliative. Affiliation 
was also a significant negative predictor of stability in cortisol change, highlighting the 
apparent buffering effect of affiliation during hurtful conversations. These results are con-
sistent with past research on positive affect. Specifically, positive affect buffers the influ-
ence of negativity on relational quality and satisfaction (Gottman & Levenson, 1992; 
Huston & Chorost, 1994). On the other hand, receptivity positively predicted stability in 
cortisol change, meaning that the stress was more sustained. As might be expected, hurtful 
messages seem to have a greater physiological effect when hurtful interactions are per-
ceived as especially sincere. Although the path coefficients of the other relational themes 
were not significant, they were in the expected directions.

Second, the findings further specify manifestations of hurt that have not been docu-
mented previously. We reasoned that hurt would result in a stress response in the body 
similar to experiences of conflict or other negative emotions. Thus, we measured partici-
pants’ physiological responses to the hurtful interactions, in addition to their own reports 
of the intensity of hurt they experienced. The use of cortisol measures of stress allowed us 
to further understand the experience of hurt at both an emotional and biological level. 
Thus, this article adds nuance to our understanding of hurt as established in prior work.

Third, the present study contributes to the methodology used to examine hurt. Instead of 
relying on self-report data of naturally occurring hurtful events, we had a confederate engage 
in hurtful communication in a laboratory interaction. Although this does limit the external 
validity of our study, it allowed us to examine hurtful episodes in real time rather than relying 
exclusively on delayed retrospective reports. Another strength of these procedures is that the 
measures of perceptions of the hurtful interaction should be less biased than studies where 
individuals recall events that they have already resolved or come to terms with.

The results also highlight the need for a theoretical framework that combines the variables 
relevant to experiences of hurt to better understand the subjective nature and the consequences 
of hurt. For example, previous research has found that relationship characteristics such as 
relational quality (Vangelisti & Young, 2000) can attenuate hurt feelings, whereas volatility in 
a relationship can exacerbate hurt feelings (McLaren, Solomon, & Priem, 2008). The present 
study reveals the importance of relational messages for understanding the intensity with which 
people feel hurt. In particular, we found that hurtful messages that are conveyed in an informal 
and affiliative manner may buffer the harmful effects of the message. We also note the differ-
ent patterns of association revealed in the bivariate correlations and structural equation model 
(SEM), which took into account the interrelationships among relational messages. Taken as a 
set, the results of previous research and the present study highlight how relational parame-
ters—either states or messages—affect the subjective experience of hurt.

The finding that communicating potentially hurtful messages in an informal and affilia-
tive manner may reduce the harmful effects of the message has practical implications for 
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situations such as giving criticism or performance appraisals, confrontation, or discussing 
potentially threatening issues in relationships. In his review of research on complaints and 
criticism, Cupuch (2007) noted that the manner in which a complaint is communicated can 
make it more or less demeaning, insulting, and negative. Although the focus on Cupach’s 
analysis was on verbal and nonverbal aspects of delivery that heighten face threats, those 
features (e.g., negative language, harsh tone, unpleasant facial expressions) might also con-
vey greater formality and less affiliation. Cupach concluded that complaints can be delivered 
more effectively when communicators use “tact, diplomacy, and fair treatment” (p. 153); we 
elaborate that recommendation to suggest that maintaining an informal atmosphere and com-
municating affiliation can also lessen the sting of potentially hurtful messages.

Beyond the hypothesized effects of message features on hurt, the associations between 
affiliation and receptivity and the stability of cortisol change have implications for future 
research on relational messages. Relational framing theory proposes that affiliation is one 
of two cognitive frames that individuals use to interpret ambiguous cues within an interac-
tion (Dillard, Solomon, & Palmer, 1999; Dillard et al., 1996; Lannutti & Monahan, 2002). 
We found that affiliation cues conveyed in a hurtful interaction significantly decreased the 
stability of cortisol change and had a negative association with self-reported intensity of 
hurt. In other words, when a relational partner expresses cues of liking, even during a nega-
tive interaction, the receiver experiences less increase in stress over time and reports feel-
ing less hurt. The results highlight the importance of affiliation to interpreting conversations 
with romantic partners.

The results also have implications for understanding the health of individuals in relation-
ships. Given the prevalence of hurtful messages in romantic relationships, the associations 
that we observed may provide insight into the biological consequences of hurt. In our sam-
ple, the experience of hurt during the interaction was positively associated with an increase 
in salivary cortisol, a stress hormone. Although a substantive amount of research has shown 
that the sustained increase of stress hormones leads to negative physical and mental health 
consequences (Bolger et al., 1989; Holmes & Masuda, 1974; McGonagle & Kessler, 1990; 
Stone et al., 1987), a meta-analysis of studies that analyzed the relationship between stress 
and the immune system suggests that even acute, brief stressors can affect the immune sys-
tem (Segerstrom & Miller, 2004). Although speculative, frequent experiences of hurt could 
act as a cumulative stressor on an individual, leading to negative health outcomes. Hurt 
could also create a social allergen effect (Cunningham, Barbee, & Druen, 1997; Cunning-
ham, Shamblen, Barbee, & Ault, 2005) in which repeated hurtful messages lead to hyper-
sensitive negative feelings toward the behavior, which may also be associated with 
physiological changes and negative health consequences. Future research should examine 
the association between hurt frequency thresholds, stress, and health outcomes.

Finally, the study emphasizes the multitude of ways in which interpersonal communica-
tion can affect stress responses in the body. First, the perception of hurt has differential 
effects on indicators of stress. Specifically, hurt positively predicts the intensity of increase 
in salivary cortisol; however, it was not significantly associated with the stability of change. 
Although speculative, it is plausible that the hurt experienced during the interaction 
shocked the participant because it violated his or her expectations for his or her partner’s 
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behavior in that context. Once the shock dissipated, the increase in cortisol was not sus-
tained. In other words, the manipulation may have acted as an acute stressor, leading to a 
spike in physiological stress but not sustained stress throughout the session. Second, 
whereas hurt significantly predicted an increase in intensity of stress, the relational mes-
sage themes of affiliation and receptivity had a direct effect on stability of change and not 
intensity. This may indicate that relational messages convey more stable perceptions of the 
relationship or dating partner that create an ongoing stress response.

Limitations
The conclusions we draw are contextualized by the study’s strengths and weaknesses. One 
weakness of the study is its exclusive focus on college dating relationships, which limits 
our ability to generalize to other populations. Although the sample included relationships 
that averaged 1.75 years in duration, it is likely that college students do not interpret the 
relational messages conveyed during a hurtful interaction in the same manner as married 
couples. Future research should examine how relational messages affect hurt in other types 
of relationships.

A second limitation is imposed by our research design. In particular, these hurtful inter-
actions were a result of our experiment and were not naturally occurring conversations. 
Furthermore, the mean ratings of hurt in the treatment condition versus the control condi-
tion suggest that the interactions were only moderately hurtful. Moreover, because of the 
limited variation in hurt, we were not able to test for nonlinear associations in the data. 
Although our procedures limited our external validity, the present study is the first we 
know of to capture hurtful interactions as they unfold. Thus, we were able to capture both 
immediate biological reactions to hurt, as well as measure people’s perceptions of the 
interaction right after it occurred.

Conclusions
This study examined the impact of relational messages on perceptions of hurt and the 
effects of hurt on cortisol levels. Although not all of the relational themes predicted hurt 
feelings, our results showed that informality and affiliation were negatively associated 
with self-reported hurt feelings. In turn, self-reported feelings of hurt positively predicted 
an increase in salivary cortisol, demonstrating the biological stress response to hurt. We 
also observed that perceptions of affiliation decreased the stability in cortisol change, 
whereas perceptions of sincerity increased the stability of cortisol change. Within the limi-
tations of the study, we are encouraged that our results lay the groundwork for future 
research on relational messages, experiences of hurt, and the biological impact of hurt.
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Notes

1. We chose six of the eight themes that we believed were most relevant to hurt in that they 
focused on affiliation; thus, we excluded dominance. Equality was excluded because of its 
inconsistent results in previous studies (e.g., Burgoon & Hale, 1987).

2. The procedures were approved by the institutional review board of the university. Debriefing 
of the dyads did not reveal any residual impact from the procedures.

3. All research personnel were trained in and followed procedures for blood-borne pathogens. 
All of the samples were collected between 2:00 p.m. and 7:00 p.m. to minimize the effect of 
time of day on cortisol levels. Previous research indicates that cortisol variation due to time 
of day is minimized during this time (Kirschbaum & Hellhammer, 1989).

4. Although traits and values may have inherent differences, we did not distinguish between 
them because we wanted to solicit any qualities that were important to the participant. Exam-
ples of characteristics that participants wrote down, such as hard working, loyal, friendly, 
family oriented, and dependable, suggest that the distinction between traits and values was 
not salient to participants.

5. None of the 183 conversations had to be stopped because the participant became overly 
upset.

6. This strategy is just one way of standardizing the data. We used a 7-point scale and 5-point 
scale at different places in the questionnaire because they fit in among other questions in 
those parts of the survey. We used a simple linear transformation to convert the scale because 
this procedure keeps the items on an interpretable scale. The converted item correlates at 1.0 
with the z score for that item. Although this procedure suppresses the variance in the 7-point 
scaled item, it does so equally across the variable’s range. For these reasons, we considered 
the linear transformation a preferred method for aggregating items assessing hurt.

7. Cortisol is a direct and objective measure of the stress created due to the interaction because 
the brain releases it when individuals perceive a threat. Cortisol can be measured in blood, 
urine, or saliva with consistency between the different measurement types (Kirschbaum 
& Hellhammer, 1989). The use of salivary cortisol to measure stress eliminates invasive 
procedures such as venipuncture, thus reducing reactivity due to collection method. Fur-
thermore, salivary cortisol provides “a more acute and time-defined assessment than does 
collection of urine” (Baum & Grunberg, 1995, p. 183). The use of salivary cortisol rather 
than self-reported stress provides a more objective measure of stress that is directly linked 
to health. Furthermore, research has shown that individuals cannot reliably self-report stress 
because it is a nondifferentiated feeling, making biological measurement more desirable 
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(see Cacioppo, Marshal-Goodell, & Gormezano, 1983; Cacioppo, Tassinary, Stonbraker, & 
Petty, 1987).

8. It is recommended by Pruessner, Kirschbaum, Meinlschmid, and Hellhammer (2003) that 
researchers employ both formulas for AUC when analyzing any data set with repeated mea-
sures. The computations are frequently used in endocrinological (hormones) and neurosci-
ence research.

9. Of the 91 participants in the final sample, 3 participants rated the first conversation as more 
hurtful than the second conversation.
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