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Abstract

Objective: Previous research suggests people with social

anhedonia (SocAnh) exhibit deficits in anticipated pleasure

for social stimuli relative to controls. However, previous

research has relied on hypothetical social stimuli and has

focused on anticipated pleasure without examining negative

affect.

Method: Participants were informed that they would

complete an “enjoyable” sharing task with a peer and were

asked to forecast positive and negative affect during the

interaction. After the interaction, participants reported their

experienced emotions.

Results: We found SocAnh and controls anticipated and

experienced similar levels of positive affect and that both

groups underpredicted positive affect. The SocAnh group

anticipated and experienced more negative affect than

controls and was more accurate in forecasting negative

affect.

Conclusion: This is the first study to show that SocAnh is

associated with the heightened anticipation of negative

affect and that experiencing heightened negative affect

during social interactions could drive reduced motivation

and desire to engage in future social interaction.
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1 | INTRODUCTION

Everyday life is replete with the need to make decisions which are ultimately guided by attempts to maximize

positive and minimize negative emotion (Lerner, Li, Valdesolo, & Kassam, 2015). Indeed, researchers have argued

the ability to accurately predict emotional responses to future experiences is a key ingredient in decision‐making

(Loewenstein, 2007) as these forecasts serve to guide behavior (e.g., situation selection). These emotional

predictions about future events are broadly referred to as “affective forecasting”, and research suggests that

people are able to accurately predict both the specific emotions which various experiences will evoke (e.g.,

Robinson & Clore, 2002; Y. Yang et al., 2018) and the intensity of their feelings (Levine, Lench, Kaplan, & Safer,

2012). Recently, researchers have suggested that social anhedonia (SocAnh), a common symptom of psychological

disorders such as schizophrenia and depression (Blanchard, Horan, & Brown, 2001), influences people's affective

forecasting abilities for positive emotion (e.g., Gard, Kring, Gard, Horan, & Green, 2007; Martin, Becker, Cicero,

Docherty, & Kerns, 2011). Thus, the goal of the current research was to examine whether SocAnh is related to

abnormalities in affective forecasting for social interaction.

SocAnh is a symptom of interest given its unique ability to predict the future onset of schizophrenia‐spectrum
disorders when studied using an extreme‐groups approach (Gooding, Tallent, & Matts, 2005; Kwapil, 1998). Notably,

people with elevated levels of perceptual aberrations and magical ideation (PerMag) are also at increased risk of

future development of schizophrenia‐spectrum disorders (e.g., Gooding et al., 2005; Horan, Blanchard, Clark, & Green,

2008). However, SocAnh is uniquely marked by reduced pleasure experience in response to social stimuli

(Horan, Green, Kring, & Nuechterlein, 2006) and reduced motivation to engage in social interaction (Brown, Silvia,

Myin‐Germeys, & Kwapil, 2007; Kwapil et al., 2009). Although people with SocAnh engage in fewer social

interactions, they report doing so by choice (Brown et al., 2007; Kwapil et al., 2009). Thus, people with elevated levels

of SocAnh exhibit a genuine preference for solitude, which has been differentiated from introversion (Martin,

Karcher, Bartholow, Siegle & Kerns, 2017) and social anxiety (Brown et al., 2007; Brown, Silvia, Myin–Germeys,

Lewandowski, & Kwapil, 2008; Cicero, Krieg, Becker, & Kerns, 2016). This lack of pleasure and withdraw from social

connection contrasts the well‐documented “need to belong” (Brown et al., 2007; Silvia & Kwapil, 2011), which

describes the motivation to pursue and enjoy the connection with others as stemming from a fundamental human

need. To investigate the unique influence of SocAnh, rather than general risk for psychosis, on affective forecasting

the current study will exclude participants who show elevated levels of perceptual aberration and magical ideation.

Investigations into SocAnh and experiences of pleasure have focused on the distinction between anticipatory

pleasure, which is derived from future events, and consummatory, or in‐the‐moment, pleasure (Gard et al., 2007;

Germans & Kring, 2000).1 Because of the relationship between SocAnh and reduced motivation for social

engagement, researchers have suggested that SocAnh is associated with deficits in anticipatory pleasure (Gard

et al., 2007). For example, deficits in anticipatory pleasure are commonly found in people with elevated levels of

SocAnh (e.g., Martin et al., 2011; Xie et al., 2014; Z. Yang et al., 2018) and patients with schizophrenia (e.g., Gard

et al., 2007; Li et al., 2015) when using self‐reports of noncurrent pleasure for abstract social stimuli. However,

some research also suggests SocAnh is associated with deficits in consummatory pleasure for social stimuli (e.g.,

Martin et al., 2011; Xie et al., 2014). Thus, whether SocAnh is associated with deficits in anticipatory pleasure,

consummatory pleasure, or both, remains unknown.

In addition to dysfunction in positive emotion, SocAnh is marked by self‐reported increased trait negative affect

(Gooding & Pflum, 2014; Gooding & Tallent, 2003; Kerns, Docherty, & Martin, 2008; Martin et al., 2011) and

increased ambivalence, defined as the simultaneous experience of positive and negative emotions (e.g., love and

hatred, Kwapil, Mann, & Raulin, 2002). Recent theoretical advances in our understanding of anhedonia have

highlighted the role of negative emotion and beliefs, proposing anhedonia consists of two additional components

1Of note, anticipatory pleasure refers to both the amount of pleasure one predicts experiencing during a future event and pleasure experienced in

anticipation of a future event (Gard et al., 2007). Thus, affective forecasting is only one component of anticipatory pleasure.
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aside from the characteristic reduced pleasure‐seeking behavior: increased negative emotions and the presence of

“low‐pleasure beliefs” (Strauss & Gold, 2012). Low‐pleasure beliefs are characterized by the idea that certain

activities are not pleasurable or that one does not typically feel pleasant. Importantly, these beliefs are marked by

the expectancy of negative outcomes, thus, low‐pleasure beliefs reflect not only a lack of positive emotion

expectation but also the presence of negative emotion prediction.

Building on this theory, researchers have found people with SocAnh show a greater endorsement of low‐
pleasure beliefs (Y. Yang et al., 2018). However, the literature remains mixed as to whether these beliefs reflect

experiences of increased negative affect and outcomes. For example, SocAnh has been associated with more

disengagement and distance during social interaction (Brown et al., 2007) and increased family conflict (Blanchard,

Collins, Aghevli, Leung, & Cohen, 2011). Thus, it is possible that people with SocAnh anticipate negative affect and

outcomes from social interaction because they actually experience increased negative affect. At the same time,

there are inconsistencies in the literature regarding state negative affect in SocAnh, with some studies reporting

increases in state negative affect (Kerns et al., 2008) and other studies finding no evidence for elevated state

negative affect (Brown et al., 2007). These findings contrast the well‐established increases in trait negative affect

observed in SocAnh, thus highlighting that state, or momentary, reports of negative emotion, and trait emotional

reports do not always align. One possible explanation for this disjunction is that SocAnh is associated with an

increased anticipated negative affect that reflects beliefs about, rather than actual experiences of, social

interaction. Taken together, whether SocAnh is also associated with abnormal forecasts or experience of negative

emotion in response to social interaction remains unknown, but there is evidence to suggest that people with

SocAnh may anticipate more negative emotion in response to social stimuli than controls.

One reason the relationship between SocAnh and forecasts of pleasure remains unclear may be due to the use

of hypothetical self‐report questionnaires as a method of examining pleasure in response to social stimuli (Strauss

& Gold, 2012). That is, previous research that found deficits in anticipatory pleasure has relied on ratings of

pleasure experience in response to abstract social interactions rather than asking participants about specific or

real‐world social experiences. The affective forecasting literature has revealed that although people can display

surprisingly high levels of accuracy in their affective forecasts, the wording and format of affective forecasting

prompts can greatly influence responses and artifactually decrease accuracy (Levine et al., 2012). Thus, it is possible

that a more specific format of questioning (i.e., predicting and reporting positive and negative emotions) in response

to an actual (rather than hypothetical) social interaction would result in a different pattern of findings.

The current study aimed to address two gaps in the literature. First, the current study exposed participants to a

real‐world social interaction with a peer (i.e., study confederate) instead of relying on hypothetical social stimuli.

Participants were informed they would take part in an enjoyable social sharing task and asked to predict how they

would feel during the social interaction. Immediately after completing the sharing task, participants were asked to

report how they felt during social interaction. Thus, the current research represents an important step towards

increasing the ecological validity of measurements of anticipated pleasure in people with SocAnh. Second, the

affective forecasting approach used in the current research extends previous research by examining anticipated

and consummatory negative affect in addition to positive affect. There is a reason to expect that people with

SocAnh may experience heightened levels of negative affect in response to social stimuli. Thus, instead of focusing

exclusively on positive affect, the current study aimed to provide a more nuanced picture of emotional experiences

in response to social stimuli for people with SocAnh.

Because previous research has shown that relative to controls, people with SocAnh report decreased trait

positive affect (e.g., Gooding & Pflum, 2011; Martin et al., 2011), reduced anticipatory pleasure (Martin et al., 2011;

Z. Yang et al., 2018), and endorse a set of beliefs about diminished pleasure during pleasant experiences (Y. Yang

et al., 2018), we predicted that people with SocAnh will forecast experiencing less positive emotion during a social

interaction. At the same time, previous research has revealed a disjunction between abstract self‐reports of

pleasure and online ratings of pleasure (Cohen, Najolia, Brown, & Minor, 2011); therefore, we expected that

controls and people with SocAnh would report similar levels of positive affect in response to the social interaction.
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Further, people with SocAnh report greater endorsement of low pleasure beliefs (Y. Yang et al., 2018) and

increased ambivalence (Kwapil et al., 2002) with some studies finding elevated state negative affect (Kerns et al.,

2008). Therefore, we expected that the SocAnh group would both forecast and experience more negative affect

during a social interaction relative to controls. Last, research has found that people with SocAnh exhibit a

preference for solitude (e.g., Brown et al., 2007) but the reason why this is the case remains unknown. One

possibility is that people with SocAnh experience social interactions differently, leading to a reduction in the quality

of the interaction. To clarify whether SocAnh is associated with a decreased quality of social interactions, the

current study examined whether qualitative aspects (i.e., closeness, liking) of the social interaction differed

between people with SocAnh and controls.

2 | METHODS

2.1 | Participants

In the current study, we used an extreme‐groups approach (Preacher, Rucker, MacCallum, & Nicewander, 2005)

that compared people with extremely elevated SocAnh and a control group. Participants were all college students,

who were recruited after completing an online questionnaire containing the short, 15‐item versions of the

Psychosis‐proneness scales (described below). All undergraduates at this university were eligible to complete the

online screening questionnaire, received extra credit for completion, and were only contacted to participate in the

full study if they indicated they would like to be contacted for future research opportunities. In total 1864

participants were screened, 801 participants met criteria for inclusion in the control group, 170 participants met

inclusion for the SocAnh group. Of participants who met inclusionary criteria, there were 21 people who

participated in the SocAnh group and 23 people who participated in the control group (criteria discussed below).2

Participants were excluded for errors made during the recruitment process (control participants who actually did

not meet criteria for the control group as defined below, n = 6), if the confederate and participant knew one another

from outside of the experiment (SocAnh, n = 1), or if consent was revoked upon final debriefing (SocAnh, n = 1). All

participants were compensated for their participation with either course credit or monetary payment.

2.2 | Materials and procedure

2.2.1 | Psychosis‐proneness scales

Participants completed the short, 15‐item versions (Winterstein et al., 2011) of the Revised Social Anhedonia

Scales (RSAS; Eckblad, Chapman, Chapman, & Mishlove, 1982; α in current study = .82) designed to measure lack of

pleasure from relationships (e.g., “I sometimes become deeply attached to people I spend a lot of time with.”),

Perceptual Aberration Scale (Chapman et al., 1978; α in current study = 0.74) and the Magical Ideation Scale

(Eckblad and Chapman, 1983; α in current study = 0.59). Participants also completed the 13‐item Chapman

Infrequency Scale (Chapman & Chapman, 1983) to screen for careless or invalid responding. Based on past

research (Chapman & Chapman, 1983), participants were excluded for endorsing three or more items on this true‐
false scale. In total, the 58‐items from these four scales were presented in random order, and participants

completed these scales online before being recruited for the laboratory session. Previous research has shown that

2The current study aimed to collect a sample size of at least 20 participants per group. Based on a recent study from our lab (Martin et al., 2019) that

examined predicted affect in schizophrenia patients using the same social interaction task, a power analysis was conducted using an expected effect size

of d = 0.8, power of 0.8, and p < 0.05, resulting in the suggested recruitment of 25 participants per group. However, previous research indicates that the

magnitude of emotional abnormalities in individuals at risk of developing schizophrenia spectrum disorders is typically in the medium‐large range, which is

similar or greater than effect sizes comparing individuals with schizophrenia to controls (Cohen, Auster, MacAulay, & McGovern, 2014; MacAulay &

Cohen, 2013). Based on this study, we expected group differences to be even larger because we used an extreme‐groups approach, and aimed to recruit

20 participants in each group.
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the short versions of the Wisconsin Schizotypy scales have superior psychometric properties, particularly when

used with an ethnically‐diverse sample (Cicero, Martin, & Krieg, 2017), as in the current study.

Participants who met the criteria of either (a) the SocAnh group: scoring in 1.5 standard deviation (SD) above

the mean on the RSAS and scoring within or below 0.5 SD of the mean on the Perceptual Aberration and Magic

Ideation scales or B) the control group: scoring within or below 0.5 SD of the mean on the RSAS, Perceptual

Aberration, and Magic Ideation scales were invited to participate in the current study. Like SocAnh, elevated scores

on the Perceptual Aberration and Magic Ideation scales indicate increased risk of developing schizophrenia‐
spectrum disorders. To ensure our findings were specific to deficits related to SocAnh rather than general risk for

psychosis, all participants were required to score in the control range on these related symptoms.

2.2.2 | Baseline emotion assessment

To assess participants’ emotions before the social interaction task, participants were shown four positively

valenced (relaxed, calm, happy, excited) and four negatively valenced (fatigued, sad, nervous, upset) emotion terms

with high and low arousal levels and asked to indicate how much of the emotion term they were feeling on a 5‐point
scale (1 = not at all, 5 = extremely; positive emotion scale Cronbach's α = 0.73, negative emotion scale Cronbach's

α = 0.23).

2.2.3 | Anticipated emotion assessment

To assess how participants predicted they would feel during social interaction task, participants were shown the

same emotions as in the baseline measure and asked to indicate how much of the emotion term they expected to

feel during the social interaction (positive emotion scale Cronbach's α = 0.84, negative emotion scale Cronbach's

α = −0.067).3

2.2.4 | Experienced emotion assessment

To assess participants’ emotions during the social interaction task, participants were shown the same emotions as

in the baseline and anticipated measures and asked to indicate how much of the emotion term they felt during the

social interaction (positive emotion scale Cronbach's α = 0.81, negative emotion scale Cronbach's α = 0.52).

2.2.5 | Social interaction task

Participants completed a sharing task based on the previously developed Interpersonal Closeness Generation task

(ICG; Aron, Melinat, Aron, Vallone, & Bator, 1997). In this task, participants spent approximately 45min asking and

answering a series of 30 questions designed to generate closeness between conversation partners. Before the task,

participants were told the researchers expected the task to be “quite enjoyable” and participants were asked to

take their time answering each question and were told that completing all questions was not the goal of the study.

Participants completed this task with a trained, same‐sex confederate who responded to each question using a

script to control for factors such as general likeability, length of response, and depth of sharing. All five

participating confederates (4 female, 1 male) were Asian Americans with light skin, dark eyes, and dark hair. All

confederates were undergraduate students and were therefore of similar age to the participant population.

Confederates were always blind to participant group status. Confederate responses were developed by one

3The anticipated negative scale exhibited low reliability as measured by Cronbach's alpha, therefore, as a test of robustness, we conducted supplementary

analyses by repeating the same omnibus analysis of variance (ANOVA) four separate times using each individual anticipated negative emotion term

instead of the composite variable. As reported below, the results were identical.
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graduate student and three undergraduate research assistants with the goal of developing gender‐neutral, age‐
appropriate responses to each question. Please see Appendix A for full instructions and Appendix B for questions

used during the social interaction, contact the corresponding author for confederate responses to each question.

Participants were initially told that their conversation partner was a fellow undergraduate student participating in

research for course credit and were fully debriefed after all study measures were completed.

2.2.6 | Closeness, liking, and interaction quality

Participants completed Aron, Aron and Smollan (1992) Inclusion of Other in the Self Scale (Cronbach's α = 0.82) to

examine felt closeness between participants and their conversation partner. The IOS consists of seven pairs of

circles representing Self and Other which range from nonoverlapping to increasingly overlapping circles.

Participants are asked to select the pair of circles that best represents their current relationship with their

conversation partner. After making their initial IOS rating, subjects were asked to select the pair of circles which

best represented “HOW YOU WISH your relationship with your partner had been at the end of the experiment” to

index discrepancy between experienced and desired closeness. Next, participants completed an interaction

evaluation measure consisting of 11 statements from Berry (2000) designed to assess interaction quality. One

statement was erroneously left out (“Please rate the extent to which you found the interaction unpleasant”), thus

participants rated 11 statements which comprised four subscales: emotional experience (e.g., How much did you

enjoy the sharing game?; Cronbach's α = 0.60), engagement (How much do you feel you influenced the interaction?;

Cronbach's α = 0.65), quality (e.g., How much did you consider the interaction to be smooth and natural?;

Cronbach's α = 0.77), and disclosure (e.g., How much did you feel you disclosed to your partner?; Cronbach's

α = 0.68). Participants rated the extent to which they agreed with each statement on an 8‐point scale (1 = not at all,

8 = very much). Last, in keeping with Aron et al. (1997), participants completed a two‐item version of Byrne's (1971)

Interpersonal Judgment Scale (IJS; Cronbach's α = 0.67), which asked “How much would you like to work with your

partner on a project?” and “How much do you like your partner?” (1 = like very much, 8 = dislike very much).

2.2.7 | Procedure

Participants first completed the baseline emotion measure, then participants were told that they would complete a

sharing task with another undergraduate student. Consistent with the original ICG instructions, participants were

told that the researchers expected the task to be enjoyable. After reading about the task and procedure,

participants completed an anticipatory emotion measure in which they were asked to rate how they expected to

feel during the social interaction. Next, participants completed the sharing task. After the sharing task, participants

completed an experienced emotion measure in which they rated their emotions during the social interaction, then

completed questionnaires assessing closeness to partner, liking of partner and interaction quality. Last, participants

completed a demographic questionnaire. Participants were fully debriefed on study procedures before giving final

consent to use their data. All questionnaire measures were administered using the Qualtrics software (Qualtrics,

Provo, UT) and surveys were completed in private cubicles such that participants were always separated by two

walls when answering survey questions and participant responses were not visible to the confederate or the

experimenter. This study was reviewed and approved by the relevant institutional review board. All participants

completed informed consent procedures. Please see Appendix C for informed consent statements.

2.2.8 | Data analysis

First, we conducted chi‐square and t tests to assess demographic differences between the SocAnh and control

groups. Next, to test the hypothesis that SocAnh is associated with abnormal affective forecasting for social

interaction, we conducted a repeated measures ANOVA with emotion (positive, negative) and time (baseline,
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predicted, experienced) as within‐subjects factors and group (SocAnh, HC) as between‐subjects factors. When the

assumption of sphericity was violated, degrees of freedom were corrected using the Greenhouse–Geisser statistic.

Significant interactions were followed up with t tests.

To examine group differences in feelings of closeness, we conducted a repeated measure ANOVA with

closeness as the within‐subjects factor (current, desired) and the group as the between‐subjects factor. Next, to

examine group differences in liking we conducted an independent t test on a composite score of the IJS questions

used by Aron et al. (1997). Last, to examine group differences in interaction quality, we conducted independent t

tests to compare four factors related to interaction quality modified from Berry (2000).

3 | RESULTS

As can be seen in Table 1, the groups did not differ on gender or age, ps > 0.75. However, the groups did differ in

ethnic composition. We tested whether race predicted differences in the baseline, predicted or experienced affect

by conducting two one‐way ANOVAs with race as the between‐groups variable and found no group differences for

positive, ps > 0.15, or negative, ps > 0.14, emotion ratings. Thus, because race was unrelated to our main dependent

measure, we did not further consider it.

The three‐way interaction between emotion, time, and group was nonsignificant, F(2,84) = 0.82, p = 0.44, partial

η2 = 0.02. The interaction between time and group was nonsignificant, F(2,84) = 1.16, p = 0.31, partial η2 = 0.03. The

interaction between emotion and group was significant, F(1,42) = 5.32, p = 0.03, partial η2 = 0.11. The interaction

between emotion and time was significant, F(1.72,84) = 22.77, p < 0.001, partial η2 = 0.35.

To test for the robustness of the findings regarding anticipated negative affect given the low reliability of the

scale, we conducted a series of ANOVAs using each individual anticipated negative emotion term instead of the

composite variable. For each ANOVA we replicated the pattern of results reported using the composite anticipated

negative variable such that the three‐way interaction was nonsignificant (ps > 0.31), the interaction between time

and group was nonsignificant (ps > 0.11), the interaction between emotion and group was significant (ps < 0.05), and

the interaction between emotion and time was significant (ps < 0.001). Overall, this pattern of results indicates that

although our negative anticipated emotion scale exhibited low alpha, the reported effects are robust.

To follow‐up the interaction between group and emotion, we conducted a series of independent t test to

examine group differences in the baseline, predicted, and experienced positive and negative emotion. Next, to

follow‐up the emotion by time interaction, we conducted a series of paired t tests for each group separately.

Last, we conducted a series of exploratory analyses examining emotional experience by arousal level, that is,

examining low and high arousal positive and negative affect separately at each time‐point. These analyses revealed

there may be arousal‐specific effects such that people with elevated SocAnh predicted experiencing more low

arousal, but not high arousal, negative affect during social interaction. Results are summarized in a footnote below,

and the full results can be found in the Supporting Information Materials for this article.4

TABLE 1 Descriptive statistics (means [standard deviations]) for demographics

SocAnh (n = 21) Controls (n = 23) Statistic

Sex (n [%]) Female 19 (90.47%) 21 (91.30%) Χ2(1) = 0.009, p = 0.924

Age 20.25 (1.91) 20.04 (2.22) t(41) = 0.32, p = 0.75

Race (n [%]) Χ2(2) = 8.11, p = 0.017

Asian 9 (42.86%) 5 (21.73%)

Caucasian 0 (0%) 7 (30.43%)

Hispanic 12 (57.14%) 11 (42.30%)
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3.1 | Positive emotion results

To follow‐up the significant group by emotion interaction we conducted a series of t tests comparing groups on

positive emotion ratings. As seen in Figure 1, there was a nonsignificant trend of medium effect size for the SocAnh

group to report less positive affect at baseline, t(42) = 1.68, p = 0.10, d = 0.50, and a similar nonsignificant trend of

small‐medium effect size for the SocAnh group to predict less positive emotion, t(42) = 1.2, p = 0.22, d = 0.37,

relative to controls. Last, there was a nonsignificant trend of medium effect size for the SocAnh group to report

experiencing less positive affect during the social interaction t(42) = 1.71, p = 0.1, d = 0.51. Overall, although no

significant differences were observed, the current study found small‐to‐medium sized differences in positive

emotion experience across all three time‐points.

3.2 | Negative emotion results

To follow‐up the significant group by emotion interaction we conducted a series of t tests comparing groups on

negative emotion ratings. This significant interaction indicates positive and negative emotional experiences differ

from each other by group, and the effect size of this interaction is in the medium‐large range based on Cohen's

parameters for partial η2. Thus, although positive and negative emotion ratings showed similar effect sizes for

differences between groups, the results are stronger for negative emotion. The control and SocAnh groups did not

differ on baseline negative affect, t(42) = 0.39, p = 0.69, d = 0.12. However, the SocAnh group predicted that they

would experience more negative affect than controls, t(42) = 2.15, p = 0.03, d = 0.65. At the same time, SocAnh

reported experiencing more negative affect than controls, t(31.16) = 2.23, p = 0.03, d = 0.68. Overall, SocAnh

predicted and indeed experienced, higher levels of negative affect in response to a social interaction relative to

controls.

F IGURE 1 Baseline, predicted, and experienced positive and negative affect in response to a social interaction
task
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3.3 | Affective forecasting results

Both the control, t(22) = 6.84, p < 0.001, and the SocAnh group t(21) = 1.33, p = 0.001, experienced more positive

affect during the social interaction than they predicted. At the same time, controls predicted more negative affect

than experienced, t(22) = 2.44, p = 0.02, while the SocAnh group accurately predicted the level of negative affect

they experienced during the social interaction, t(21) = 0.21, p = 0.65. Altogether, the SocAnh and control groups

showed the same bias in affective forecasts of positive affect, such that both groups experience more positive

emotion than expected. On the other hand, only the SocAnh group showed accuracy in predicting negative affect,

while controls experienced less negative affect than predicted.

3.4 | Assessments of interaction quality

As can be seen in Table 2, both the SocAnh and control groups reported desiring more closeness than they

experienced at the end of the session, F(1,42) = 13.72, p < .001, η2 = 0.25, and the interaction was nonsignificant

(p = 0.45), indicating that the SocAnh group experienced and desired similar levels of closeness to their

conversation partners as controls. We found no differences between the SocAnh and control groups for any of the

four subscales of the Interaction Evaluation measure, all ps > 0.10. However, the SocAnh group reported liking their

partners slightly less than controls, t(32.49) = 2.24, p = 0.03, d = 0.68.

4 | DISCUSSION

Using a social sharing task designed to generate feelings of closeness between participants in a research setting, we

examined whether there were differences in affective forecasting and experienced emotion between people with

elevated levels of SocAnh and controls. We found people with elevated SocAnh predicted and experienced

diminished levels of positive affect during social interaction, although these differences did not reach significance.

Additionally, we found people with elevated levels of SocAnh both predicted and experienced greater levels of

negative affect during the social interaction compared with control participants. Last, we found group differences in

accuracy of affective forecasting for negative, but not positive, emotion.

To our knowledge, the current study represents the first attempt to examine anticipated and experienced

pleasure in SocAnh in response to a live social interaction. Previous research has relied on abstract social stimuli

(e.g., images, phrases describing social interactions), requiring participants to rate noncurrent feelings of pleasure.

These methods of assessing pleasure are vulnerable to bias. For example, reporting pleasure in response to an

imagined social interaction requires participants to use working memory, which may be impaired in people with

SocAnh (Gooding & Tallent, 2003; Tallent & Gooding, 1999). It is possible these deficits in working memory lead

participants to rely on beliefs about themselves or social interactions to make emotion ratings rather than

reporting pleasure based on actual experiences (see Strauss & Gold, 2012). Indeed, previous research suggests

people with SocAnh endorse low‐pleasure beliefs about pleasant experiences (Y. Yang et al., 2018). Consistent with

this theory, we found that when predicting positive affect, the SocAnh group did not exhibit diminished anticipated

TABLE 2 Assessments of interaction quality (Means [standard deviations])

SocAnh Controls Statistic

Current relationship closeness 3.33 (1.62) 3.60 (1.37) t(42) = 0.61, p = 0.54, d = 0.18

Desired relationship closeness 3.90 (1.92) 4.47 (1.56) t(42) = 1.09, p = 0.28, d = 0.33

Partner liking 1.90 (0.83) 1.43 (0.50) t(32.49) = 2.24, p = 0.03, d = 0.68
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pleasure for social interaction. That is, the current result suggests that when participants are asked to report

current anticipated positive emotion for a live social interaction, rather than noncurrent feelings for an abstract

interaction, group differences in anticipated pleasure between people with SocAnh and controls are ameliorated.

Importantly, the current results are specific to a population of people with elevated levels of SocAnh who do not

also exhibit perceptual aberrations or magical ideation, and thus represent the unique influence of SocAnh on

emotional experiences.

Consistent with previous research that has found inconsistencies between state and trait experiences of pleasure (see

Cohen et al., 2011) such that SocAnh was not associated with diminished consummatory pleasure (Gard et al., 2007), we

differences in experienced positive affect between people with SocAnh and controls did not approach significance,

although we found a trend for ratings of experienced positive affect to be lower in the SocAnh group relative to controls.

The current result that people with SocAnh reported experiencing similar positive affect as controls is consistent with the

cornerstone premise of recent theory which argues that anhedonia in schizophrenia should no longer be characterized as

an experiential deficit (Strauss & Gold, 2012) and extends this theory to apply to people at risk for developing

schizophrenia‐spectrum disorders. At the same time, the current trend is consistent with previous research which found

that people with SocAnh reported less positive affect than controls after a computer‐based social interaction (Llerena,

Park, Couture, & Blanchard, 2012). One possible explanation for these findings is that people with SocAnh pay less

attention to positive emotions when experienced (Martin et al., 2011), and as a result of this inattention, do not engage in

the same elaborative processing in response to positive stimuli (Martin, Siegle, Steinhauer, & Condray, 2019), resulting in

decreased sustained positive emotion compared with control participants.

Clarifying the relationship between SocAnh and consummatory pleasure in future research may require

examining discrete emotions rather than composite or general measures positive affect. Discrete emotions are

imbued with different levels of motivation, for example, positive affect can be either high or low in approach

motivation (e.g., excitement vs. contentment) (Gable & Harmon‐Jones, 2008) and varying levels of arousal.

Therefore, it is possible that experiencing certain emotions during social interaction might influence future

motivation to engage in social interaction more powerfully than others. More comprehensive emotion measures

with a greater number of high and low arousal emotion terms should be used in future research to investigate

whether people with SocAnh make unique predictions about high or low arousal emotions. Exploratory analyses in

the current study indicated there may be arousal‐specific effects for negative affect such that people with elevated

SocAnh predict experiencing more low arousal, but not high arousal, negative affect during social interaction.

Future research should seek to further clarify the relationship between predicted affect and motivation for social

connection. Specifically, whether people with SocAnh are actively motivated to withdraw from social experiences

based on their affective forecasts of heightened negative emotion during social interaction.

The current study also illuminates nuances in emotion dysfunction associated with SocAnh by examining

anticipated and experienced negative affect. Consistent with our hypotheses, we found that relative to controls,

people with SocAnh both anticipate and experience more negative affect during social interaction. These findings

are in line with previous research which has found people with SocAnh report increased trait negative affect and

the finding that people with SocAnh pay more attention to negative emotions when experienced (Martin et al.,

2011). That is, because people with SocAnh typically experience heightened negative emotion and attend more to

these experiences, one result may be increased accuracy for forecasting of negative emotion relative to controls.

Unlike controls, who experienced decreases in negative affect from baseline during social interaction, social

interaction did not result in decreased negative affect for people with SocAnh. This result may help explain why

people with SocAnh prefer solitude to social interaction. Because people are motivated to pursue behaviors which

4Overall, the pattern of results found are consistent with our original analysis such that the SocAnh group predicted more low arousal negative affect, and

experienced more low and high arousal negative affect during the social interaction relative to the control group. Further, these analyses revealed a trend

towards significance with a medium effect size for the SocAnh group to report less low arousal positive affect at baseline. Consistent with our original

analyses, we found no significant differences in predicted low or high arousal positive affect. However, these analyses revealed a medium‐sized effect for

the SocAnh group to report experiencing less low arousal positive affect during the social interaction.
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make them feel less negative emotion (Lerner et al., 2015), the decrease in negative affect among controls may

drive motivation to engage in social interaction, while people with SocAnh do not experience the motivating force

of this negative affect reduction. This explanation is consistent with our finding that unlike controls, the SocAnh

group accurately forecasted experiencing heightened levels of negative emotion during social interaction. This

result suggests that in addition to low‐pleasure beliefs about positive affect related to social stimuli, SocAnh may be

associated with something akin to “depressive realism” (Alloy & Abramson, 1979) whereby people with SocAnh

realistically predict heightened negative affect in response to social stimuli

The current study makes a novel contribution to the literature by showing that a laboratory‐based closeness

generation task works equally well for people with elevated levels of SocAnh and controls. In the current study,

although SocAnh was associated with a liking of their conversation partner slightly less, people with SocAnh

desired and experienced similar levels of closeness post‐task and reported no differences in evaluation of

interaction quality. At the same time, in a brief, computer‐based interaction, SocAnh and controls may report

different social experiences (i.e., less affiliative behaviors; Llerena et al., 2012), indicating differences may emerge in

shorter interaction periods or less socially intimate experiences. Altogether, the current research suggests that

people with SocAnh experience similar affiliative feelings as controls after completing a live social task.

The current research is also subject to a number of limitations, foremost being the small sample size. This small

sample size has limited further investigation into the question of how ethnicity and gender may influence emotional

experiences during social interaction. At the same time, the strength of the current study is the diversity found in

our group of people with SocAnh. Unlike the current sample, which is racially diverse and predominantly female,

previous research has been predominantly male and white. Thus, despite potential limitations in generalizability,

the current sample represents a crucial step towards more inclusive schizotypy research. Future research is needed

to clarify whether social interaction is experienced differentially between males and females with elevated levels of

SocAnh, and to clarify how these emotional differences may differ based on ethnicity. Last, although there is

evidence that SocAnh and social anxiety are distinct (Brown et al., 2008; Cicero et al., 2016), these constructs are

related, but the current study did not include a measure of social anxiety. A fruitful avenue for future research to

continue differentiating these constructs would be to examine beliefs about others in SocAnh. Unlike SocAnh, social

anxiety is associated with beliefs that others will be rejecting or hostile (for review, see Silvia & Kwapil, 2011). Thus,

future research should seek to examine beliefs about social partners in SocAnh.

In conclusion, this is the first study to show that deficits in anticipated pleasure associated with SocAnh may

actually reflect heightened anticipation of negative affect. Further, the current study suggests that experiencing

heightened negative affect during social interactions may play a role in driving the characteristic reduced

motivation and desire to engage in social interaction associated with SocAnh.
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APPENDIX A

Sharing task instructions for participants

In this study, you will be paired with a partner who is also an undergraduate student at (university) and

participant in this study.

This is a study of interpersonal closeness, and your task, which we think will be quite enjoyable, is simply to get

close to your partner. We believe the best way for you to get close to your partner is for you to share with them

and for them to share with you. Of course, when we advise you about getting close to your partner, we are giving

you advice regarding your behavior in this demonstration only, we are not advising you about your behavior

outside of this demonstration.

To help you get close we have arranged for the two of you to engage in a kind of sharing game. You are sharing

time will be for 45min, after which you will fill out another short questionnaire.

You will be given three sets of questions contained in a binder. Each page has a question or a task written on it.

As soon as you both finish reading the instructions, you will begin Set I. One of you should read aloud the first page

and then BOTH do what it asks, starting with the person who read the question aloud. When you are both done, go

on to the second page ‐ one of you reading it aloud and both doing what it asks, and so forth.

As you go through the binder, one at a time, please don't skip any questions or tasks‐ do each in order. If it asks

you a question, share your answer with your partner. Then let him or her share their answer to the same question

with you. If it is a task, do it first, the let your partner do it. Alternate who reads aloud (and thus goes first) with

each new page in the binder.

You will be informed when to move on to the next set. It is not important to finish all the slips in each set within

the time allotted. Take plenty of time with each page, doing what it asks thoroughly and thoughtfully
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APPENDIX B

Sharing task questions

1. Given the choice of anyone in the world, whom would you want as a dinner guest?

2. Would you like to be famous? In what way

3. Before making a telephone call, do you ever rehearse what you are going to say? Why?

4. What would constitute a “perfect” day for you?

5. When did you last sing to yourself? To someone else?

6. If you were able to live to the age of 90 and retain either the mind or body of a 30‐year‐old for the last 60

years of your life, which would you want?

7. Name three things you and your partner appear to have in common.

8. For what in your life do you feel most grateful?

9. If you could change anything about the way you were raised, what would it be?

10. If you could wake up tomorrow having gained any one quality or ability, what would it be?

11. If a crystal ball could tell you the truth about yourself, your life, the future, or anything else, what would you

want to know

12. Is there something that you’ve dreamed of doing for a long time? Why haven’t you done it?

13. What is the greatest accomplishment of your life?

14. What do you value most in a friendship?

15. What is your most treasured memory?

16. What is your most terrible memory?

17. What does friendship mean to you?

18. What roles do love and affection play in your life?

19. How close and warm is your family? Do you feel your childhood was happier than most other people's?

20. How do you feel about your relationship with your mother?

21. Make 3 true “we “statements each. For instance, “we are both in this room feeling….”

22. Complete this sentence: “I wish I had someone with whom I could share….”

23. If you were going to become a close friend with your partner, please share what would be important for him or

her to know.

24. Tell your partner what you like about them; be very honest this time saying things that you might not say to

someone you’ve just met

25. Share with your partner an embarrassing moment in your life.

26. When did you last cry in front of another person? By yourself?

27. Tell your partner something that you like about them already.

28. What, if anything, is too serious to be joked about?

29. Your house, containing everything you own, catches fire. After saving your loved ones and pets, you have time

to safely make a final dash to save any one item. What would it be? Why?

30. Share a personal problem and ask your partner's advice on how he or she might handle it.
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APPENDIX C

Study information sheet for informed consent.

• You are being asked to participate in a research study designed to explore the relationship between emotions

and experiences.

• You are eligible to participate in this study if you are least 18 years of age and can understand, speak, and read

English.

• The research procedures involve the completion of some questionnaires about your emotions and experiences

that will take up to 2 hr of your time. You will complete a social task and answer some questionnaires. Finally,

participants will be asked to provide demographic information. You may receive an email 72 hr after the study

asking you to complete a few brief questions about the study.

• Possible risks/discomforts associated with the study are no greater than the harms or discomforts encountered

in normal daily life. The possible risks and/or discomforts associated with the procedures described in this study

include boredom, fatigue, and slight social discomfort.

• There are no direct benefits from participation in the study. However, this study may explain the effect of one's

emotions and experiences on memory. It is also hoped that this line of research could eventually aid in the

development of treatment interventions for people with difficulties with functioning.

• If you are engaging in this study for extra credit. You will receive extra course credit for an eligible course

through the human subjects’ pool. You will receive a ½ unit of course credit for each ½ hour of participation in

this study. The maximum amount of credit you may earn for this study is 5 units. In addition, you will receive $5

cash for participation in our study as a thank you for contributing to our research.

• During this study you will be video recorded. All research data collected will be stored securely and

confidentially. It will be stored electronically on a secure computer in an encrypted file with password protection.

Only authorized individuals will have access to it, this data will not be shared in any way that could identify you.

• The research team, authorized personnel, and regulatory entities, may have access to your study records to

protect your safety and welfare. Any information derived from this study project that personally identifies you

will not be voluntarily released or disclosed by these entities without your separate consent, except as

specifically required by law.

• If you have any comments, concerns, or questions regarding the conduct of this study please contact the

researchers listed at the top of this form.

• Participation in this study is voluntary. There is no cost to you for participating. You may choose to skip a

question or a study procedure. You may refuse to participate or discontinue your involvement at any time

without penalty. You are free to withdraw from this study at any time. If you decide to withdraw from this study

you should notify the research team immediately.

Full debriefing material and informed consent statement.

Thank you for completing this study! You have made a valuable contribution to science. Please see below for

remaining details about the study and be sure to click the button at the bottom of the screen to record your

responses.

In this study, your interaction was filmed to obtain a natural recording of nonverbal behaviors, meaning no one

will hear the content of your verbal responses to questions, researchers will NOT listen to these tapes. Your verbal

responses will remain private and confidential. We are not interested in the content of your response, but rather

the nonverbal cues of your interaction and your perceptions of closeness upon completion of the study. For

example, we are interested in variable such as facial expression and body language. If you agree to release your

recording for use in research, we will code your nonverbal behaviors and evaluate the interactions on dimensions

such as disclosure and intimacy.
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In this study, it was suggested that your partner was a fellow undergraduate student who, like yourself, was

participating in research for course credit. In reality, your partner is an undergraduate student who is a trained

member of our research lab. The answers your partner provided were part of a script written so that all student

participants would experience the same exact social interaction during this study to control for variables such as

agreeableness and other personality factors. The benefit to using a trained researcher is that we are able to ensure

confidentiality, meaning anything you said during the social interaction is completely private and will not be

repeated or heard by others. If your partner had not been a researcher, we could not guarantee privacy and

confidentiality of responses.

If, upon learning your partner was a trained researcher, you have any objections to your tape being used for

these purposes, we will immediately erase it. Should you elect to erase your recording, you will continue to receive

full credit for participation.

All data are anonymous, and only group data will be reported, meaning there is no way to identify any specific

individuals. Do you consent to us using your data for research purposes?
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