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SOCIAL ANHEDONIA IS NOT JUST EXTREME
INTROVERSION: EMPIRICAL EVIDENCE
OF DISTINCT CONSTRUCTS

Elizabeth A. Martin, PhD, David C. Cicero, PhD,
Drew H. Bailey, PhD, Nicole R. Karcher, MA,
and John G. Kerns, PhD

Social anhedonia and introversion, two closely related constructs associated
with decreased positive emotions and decreased sociability, are common

in schizophrenia-spectrum personality disorders. In light of a myriad

of mixed findings regarding positive emotionality in anhedonia, there

has been a call to reconceptualize “anhedonia.” To clarify the nature of
social anhedonia, we used confirmatory factor analysis to investigate the
relationship between social anhedonia and introversion. Findings were
consistent with the conceptualization of social anhedonia as a separate
construct from introversion—the best fitting model was one in which social
anhedonia and introversion measures loaded separately. Also consistent with
the conceptualization of social anhedonia as separate, we found evidence
that it was associated with aspects of alexithymia above and beyond any
relationship with introversion. Overall, these results have implications for the
understanding of social anhedonia and for the use of it as a discriminating
factor between personality disorders characterized by introversion.

Social anhedonia refers to reports of diminished experience of positive emotion
in response to social stimuli (Horan, Green, Kring, & Nuechterlein, 2006). It
is commonly endorsed among individuals on the schizophrenia (SZ)-spectrum
(Andreasen & Flaum, 1982; Fenton & McGlashan, 1991), to the extent that
it is considered a fundamental pillar of liability for SZ-spectrum disorders
(Meehl, 1962; Rado, 1960), such as schizoid, schizotypal, and paranoid per-
sonality disorders. Introversion (i.e., low extraversion), a personality factor
associated with low positive emotion and low sociability (Costa & McCrae,
1990; Depue & Collins, 1999; Goldberg, 1993), is also characteristic of indi-
viduals on the SZ-spectrum (Bagby, Parker, & Taylor, 1994; Berenbaum &
Fujita, 1994; Gurrera, Nestor, & O’Donnell, 2000). Because social anhedonia
and introversion are both characterized by low positive emotion and low
sociability, it is unsurprising that they are moderately correlated (r = .36-.56;
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Cicero & Kerns, 2010; Kerns, 2006; Martin, Bailey, Cicero, & Kerns, 2012;
Mason, 1995; Ross, Lutz, & Bailley, 2002). In fact, after removing shared vari-
ance with positive schizotypy, another indicator of liability for SZ-spectrum
disorders, the association between social anhedonia and introversion is even
stronger (B = —.88; Cicero & Kerns, 2010). Relatedly, a recent investigation
of sociability found that one did not account for variance over the other for
a number of indices, suggesting these constructs might not be distinct (Martin
etal.,2012). Thus, it is unclear whether social anhedonia is a unique construct
or whether it is just extreme introversion.

At the same time, there has been a call to reconceptualize the anhedo-
nia construct (Strauss & Gold, 2012) because of a myriad of mixed findings
related to emotional reports (for reviews, see Cohen & Minor, 2010; Kring
& Moran, 2008). For example, there is evidence that reports of the experi-
ence of positive emotions differ depending on when and in what context they
were given (e.g., Gard, Kring, Gard, Horan, & Green, 2007). Thus, it is not
clear if anhedonia is a state-like condition or more of a stable personality trait
(Cohen, Najolia, Brown, & Minor, 2011). The current study aimed to clarify
the nature of social anhedonia with respect to introversion, a personality fac-
tor with overlapping characteristics.

Social anhedonia in SZ-spectrum disorders is often measured by self-
reports and clinician ratings that assess positive emotion about, and details
of, social relationships (e.g., interest in relationships, frequency of social con-
tacts). Based on these measures, social anhedonia is considered one of the most
intractable symptoms of SZ-spectrum disorders (Grant, Huh, Perivoliotis,
Stolar, & Beck, 2012). Negative symptoms in SZ-spectrum disorders, in par-
ticular anhedonia and amotivation (Green, Hellemann, Horan, Lee, & Wynn,
2012; Kring, Gur, Blanchard, Horan, & Reise, 2013), are associated with poor
outcomes (Blanchard, Mueser, & Bellack, 1998; Lewandowski et al., 2006).
Social anhedonia is evident before the onset of SZ (Hifner et al., 2003) and has
been found to predict the onset of SZ-spectrum disorders (Blanchard, Bellack,
& Mueser, 1994; Blanchard et al., 1998; Gooding, Tallent, & Matts, 2005;
Kwapil, 1998). Therefore, a better understanding of social anhedonia could
help in the development of new interventions for this treatment-refractory
symptom and also provide evidence about the susceptibility of developing
SZ-spectrum personality disorders (Lenzenweger, 1999), which could aid in
prevention efforts.

Decreased sociability, defined by decreased enjoyment from social activi-
ties and increased preference for being alone over being with others (Lucas,
Diener, Grob, Suh, & Shao, 2000) is a prominent feature of social anhedonia
(e.g., Kwapil, 1998). There is evidence that individuals with social anhedo-
nia are more likely to be alone and actually prefer to be alone when they are
with others (Brown, Silvia, Myin-Germeys, & Kwapil, 2007; Kwapil, 1998).
Further, as levels of social anhedonia increase, people experience more posi-
tive emotion and less negative emotion when they are alone (Brown et al.,
2007; Kwapil, 1998; Kwapil et al., 2009), but report experiencing less posi-
tive emotion and lower positive emotion intensity overall than others (Brown
et al., 2007; Gooding, Davidson, Putnam, & Tallent, 2002; Kerns, Docherty,
& Martin, 2008; Martin, Becker, Cicero, Docherty, & Kerns, 2011). Thus, a
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general social disinterest, characterized by social withdrawal and isolation, is
apparent in social anhedonia (Silvia & Kwapil, 2011).

Similar to individuals with social anhedonia, people who are high on
introversion are often viewed as socially withdrawn and isolated (Hills &
Argyle, 2001). Introversion can be viewed on a continuum with extraversion,
a personality factor characterized by high positive emotion and high sociabil-
ity, among others facets (e.g., Costa & McCrae, 1990; Goldberg, 1993). By
definition, individuals with high levels of introversion are characterized by
lower positive emotion (whether alone or with others; Pavot, Diener, & Fujita,
1990) and preference for solitude or independence from others (Jung, 1928; as
cited by Hills & Argyle, 2001). In addition, extraversion is said to be a more
discriminating dimension than neuroticism and agreeableness when using the
five-factor model to understand personality disorders, including SZ-spectrum
personality disorders (Saulsman & Page, 2004).

Perhaps unsurprisingly, introversion has been associated with social
anhedonia (Cicero & Kerns, 2010; Kerns, 2006; Mason, 1995; Ross et al.,
2002), specifically with the facets of positive emotions and gregariousness (i.e.,
sociability; Silvia & Kwapil, 2011). In addition, introversion has been found
to be significantly higher in people with SZ-spectrum disorders and those at
risk for a spectrum disorder (Bagby et al., 1997; Berenbaum & Fujita, 1994;
Gurrera et al., 2000; Kentros et al., 1997). In fact, when using the five-factor
model to conceptualize psychopathology, schizoid personality disorder has
been called a disorder of “extreme introversion” (Widiger & Smith, 2008,
p. 750). Also, social anhedonia and introversion are related to similar real-
world outcomes, such as being less sociable on a social networking website
(Martin et al., 2012).

Given the apparent overlap between social anhedonia and introversion—
both theoretically and empirically—it is not clear whether social anhedonia is
a unique construct or whether it is just extreme introversion. If social anhe-
donia is just introversion, these mainly independent, large bodies of literature
could be combined to inform theoretical conceptualizations, empirical inves-
tigations, and practical applications. The duration of assessments could be
reduced. Specifically, the Revised Social Anhedonia Scale (Eckblad, Chapman,
Chapman, & Mishlove, 1982) has 300% more items than some measures
of introversion (40 items vs. 10 items; e.g., Goldberg et al., 2006). Using the
shorter introversion measure would decrease the duration of testing for the
participant and the time required to compute test scores for the experimenter.

In contrast, if social anhedonia is found to be distinct from, but related
to, introversion, this would provide actual empirical support of the treatment
of it as a separate construct in the literature. In addition, its consideration
could help make diagnostic discriminations between personality disorders.
For example, personality psychopathologists could identify disorders charac-
terized by social anhedonia (e.g., schizoid and schizotypal) versus disorders
characterized by low extraversion (e.g., avoidant and dependent; Saulsman &
Page, 2004). This is especially relevant given the proposed transition to a more
dimensional approach of personality pathology based on the five personality
factors detailed in the Diagnostic and Statistical Manual of Mental Disor-
ders, fifth edition (Section III, “Emerging Measures and Models”; American
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Psychiatric Association, 2013). At the same time, given the overlap between
these constructs previously reported, the unique aspects of dysfunction in social
anhedonia could be identified, which may highlight areas for treatment targets.

One possible factor that might differentiate social anhedonia and intro-
version is alexithymia, a multifaceted construct characterized by abnormalities
in a focus on, identification of, and description of feelings (e.g., Bagby et al.,
1994). Although both social anhedonia and introversion are associated with
lower trait positive emotion, social anhedonia might have a unique association
with alexithymia (e.g., difficulty identifying feelings; less focus on feelings).
In support of this, recent research found that in addition to having difficulty
identifying their feelings, individuals with social anhedonia report an increased
desire to ignore their own emotions, and that they actually ignore emotional
stimuli behaviorally (Martin et al., 2011; Martin, Becker, Cicero, & Kerns,
2013). Alternatively, both social anhedonia and introversion may be indepen-
dently associated with alexithymia given that previous research has found
that both are associated with difficulty identifying feelings and a decreased
focus on feelings (Averill, 1999). Thus, if social anhedonia is distinct from
introversion, we would expect it to be uniquely associated with measures of
alexithymia above and beyond its relationship with introversion.

The current study addressed two questions. First, we tested whether social
anhedonia and introversion are distinct using confirmatory factor analysis
(CFA). If social anhedonia is distinct from introversion, we expected that
the best fitting model was one in which social anhedonia scales loaded on
one factor and introversion measures loaded on another. The second ques-
tion the current study addressed was whether, if social anhedonia is distinct
from introversion, social anhedonia was uniquely associated with aspects of
alexithymia above and beyond any relationship with introversion. If social
anhedonia was found to be distinct from introversion based on the results
of the CFA, we expected social anhedonia to be associated with difficulty
focusing on, identifying, and describing emotions after controlling for any
association with introversion.

METHODS
PARTICIPANTS

The online battery was started 799 times. Of these, 29 instances were excluded
because participants had started the battery more than once, as indicated by
their entered name or student identification number. In these cases, we used
only their first completed version of a scale in our analyses. In addition, par-
ticipants were excluded if they did not provide informed consent indicated
by entering their name (7 = 11). We reasoned that this indicated they did not
consent to having their data used in the study. Also, data from 3 participants
were excluded because they completed less than half of the first questionnaire
and did not restart the battery. We reasoned that this indicated study with-
drawal. Finally, following previous research (e.g., Chmielewski, Fernandes, Yee,
& Miller, 1995), we excluded 92 participants because they endorsed three or
more items on the Chapman Infrequency Scale (Chapman & Chapman, 1983),
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which measures careless or invalid responses (e.g., “I cannot remember a time
when I talked with someone who wore eyeglasses”). The final sample included
in the analyses consisted of 664 participants (50.6 % male, 82.9% Caucasian,
mean age 18.72, SD = 1.04). All participants were native English speakers.

MATERIALS

Social Anhedonia (SA) Scales. Three measures of social anhedonia were in-
cluded in the current study. The first measure was the Revised Social Anhedo-
nia Scale (SA-SAS; Eckblad et al., 1982). Participants completed this 40-item,
true/false questionnaire designed to measure lack of relationships and lack of
pleasure from relationships (e.g., “Having close friends is not as important as
many people say”). Higher scores indicate higher levels of social anhedonia
(from current study, Cronbach’s o = .85). Means, standard deviations, and
correlations for all scales can be found in Table 1.

The second measure of social anhedonia was the Schizotypal Personal-
ity Questionnaire-No Close Friends subscale (SA-NCF; Raine, 1991). Using
a yes/no response format, this 9-item subscale measures the extent to which
individuals lack close friends (e.g., “I attach little importance to having close
friends”). Higher scores indicate fewer close friends (from current study, Cron-
bach’s a = .70).

The third measure of social anhedonia was the Social Safeness and Plea-
sure Scale (SA-SSPS; Gilbert et al., 2009). Using a 5-point scale ranging from
“almost all the time” to “almost never,” participants were asked to rate the
extent to which they agreed with 11 statements designed to assess experi-
ences of pleasure and other positive feelings in social situations (e.g., “I feel
a sense of warmth in my relationships with people”). Higher scores indicate
less pleasure or positive feelings from social situations (from current study,
Cronbach’s a = .94). Previous research has found that scores on the SPSS
are related to feelings of connectedness to others in both healthy individuals
and individuals with mood disorders (Gilbert et al., 2009) as well as other
real-world outcomes (e.g., received social support; Kelly, Zuroff, Leybman,
& Gilbert, 2012).

Introversion (I) Scales. Three measures of introversion were used in the current
study. Taken from the International Personality Item Pool, the I-16 (Goldberg
et al., 2006) was designed to measure introversion, specifically positive emo-
tions and sociability, and was constructed to resemble a factor of Cattell’s 16
Personality Factor Questionnaire (Cattell & Mead, 2008). Individuals were
asked to what extent 10 items characterize them (e.g., “Want to be left alone,”
“Enjoy spending time by myself”), and responses are made with a 5-point scale
ranging from “very inaccurate” to “very accurate.” Higher scores indicated
higher levels of introversion (from current study, Cronbach’s a = .81).

The second measure of introversion, I-NEO (Goldberg et al., 2006), was
also from the International Personality Item Pool. The I-NEO was based on
the conceptualization of extraversion, including the facets of positive emotions
and sociability, used in the NEO-Personality Inventory—Revised (Costa &
McCrae, 1992). Individuals were asked to what extent 20 items characterize
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TABLE 1. Pearson Correlation Coefficients, Reliabilities, Mean, and Standard Deviation
for Social Anhedonia, Introversion, and Alexithymia Scales

Scale 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Social Anhedonia Scales
1. SA-SAS —
2. SA-NCF 658 —
3. SA-SSPS 462 542 —

Introversion Scales

4.1-16 612 48 350 —
5.I-NEO 574692 542 540 —
6. 1-TBI 422502 472422 700 —

Alexithymia Measures: Decreased Focus on Feelings

7. TAS-ExO 252192 200 .04 A7a 14 —
8. TMMS-Att 382 .35° 312167 322200 450 —
9. FAST-FolPos 312 31 432267 412352 172 360 —

10. FAST-IgnPos A7a 21 224 11 222 212 224 397 392 —

11. FAST-FolNeg  —.29* —352 —392 —26% -35° -29° .02 -.02 -34* -18 —

12. FAST-IlgnNeg -.03 -.003 -.04 -14* -05 -.03 192192 .01¢ 172 222 —
Alexithymia Measures: Difficulty Identifying and Describing Feelings

13. TAS-Id 260 292 322 142 254 222 224 126 16 178 292 07—

14. TAS-Des 38 392 342 242 352 242 220 212 16* 120 -212 05 532 —

15. ECI-Prep 182 160 192 .03 152 .07 542590 292 28 .08 .16° .03 a1 —

16. ECI-Eff/Au 382 41e 402 .28° 442332 312 552 392 192 -19° .04 162 .39 518 —
Mean 85 1.8 238 289 464 37.6 18.03 29.80 13.89 9.58 17.27 25.41 12.61 11.10 16.23 24.07
SD 55 19 8.6 6.6 143 13.1 320 845 482 423 455 772 351 264 452 546

Note. SA-SAS = Social Anhedonia Scale; SA-NCF = Schizotypal Personality Questionnaire No Close Friends subscale; SA-SSPS = Social
Safeness and Pleasure Scale; I-16 = Introversion scale based on 16 Personality Factor Questionnaire from International Personality
Item Pool; I-NEO = Introversion scale based on the NEO from International Personality Item Pool; I-TBI = Transparent Bipolar
Inventory; TAS-ExO = Toronto Alexithymia Scale Externally-Oriented Thinking subscale; TMMS-Att = Trait Meta-Mood Scale Attention
to Feelings subscale; FAST-FolPos = Following Affective States Test Following Positive Emotions subscale; FAST-IgnPos = Following
Affective States Ignoring Positive Emotions subscale; FAST-FolNeg = Following Affective States Test Following Negative Emotions
subscale; FAST-IgnNeg = Following Affective States Test Ignoring Negative Emotions subscale; TAS-Id = Toronto Alexithymia Scale
Difficulty Identifying Feelings subscale; TAS-Des = Toronto Alexithymia Scale Difficulty Describing Feelings subscale; ECI-Prep =
Emotional Creativity Inventory Preparedness subscale; ECI-Eff/Au = Emotional Creativity Inventory Effectiveness/Authenticity subscale.
2p <.001, °p < .01, p < .05.

them (e.g., “I am skilled at handling social situations”). Responses were made
with a 5-point scale, ranging from “very inaccurate” to “very accurate.” Items
were recoded so that higher scores indicated higher levels of introversion (from
current study, Cronbach’s a = .93).

The third measure of introversion was the Transparent Bipolar Inventory
(I-TBL; Goldberg, 1992). The I-TBI consisted of 10 bipolar adjective pairs (e.g.,
timid-bold; unsociable-sociable) designed to assess extraversion facets includ-
ing positive emotions and sociability. Participants were asked to indicate how
they would describe themselves using a 9-point scale. Items were recoded so
that higher scores indicated higher levels of introversion (from current study,
Cronbach’s a = .88). Factor analyses have consistently found the items from
this scale load on an extraversion factor (Goldberg, 1992; Mackinnon, Jorm,
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Jacomb, Korten, & Christensen, 1996). In addition, as a measure of extraver-
sion, this scale has been used with a variety of populations from adolescents
to older adults (Caruso & Spirrison, 1994; Lance, Foster, Nemeth, Gentry,
& Drollinger, 2007; Schmitz, Kugler, & Rollnik, 2003; Whitton & Kuryluk,
2013).

Alexithymia Scales. Four scales that measured aspects of alexithymia
were used in the current study. They included self-report measures of focus-
ing on, identifying, and describing emotions. Items were coded so that higher
scores indicated greater levels of alexithymia (i.e., decreased focus on feelings,
greater difficulty identifying and describing emotions).

Measures of Decreased Focus on Feelings. In order to assess the extent
to which individuals focus on feelings, three scales were used (six subscales
total). First, participants completed the Externally-Oriented Thinking subscale
from the Toronto Alexithymia Scale-20 (TAS; Bagby et al., 1994). This sub-
scale consists of eight items (e.g., “I prefer talking to people about their daily
activities rather than their feelings”). Responses were made with a 4-point
scale, ranging from “never” to “always.” Higher scores indicated decreased
focus on feelings (from current study, Cronbach’s o = .60).

Also, participants completed the Attention to Feelings subscale from the
Trait Meta-Mood Scale (TMMS; Salovey, Mayer, Goldman, Turvey, & Palfai,
1995). This subscale consists of 13 items (e.g., “I don’t pay much attention
to my feelings”). Responses were made with a 5-point scale, ranging from
“strongly disagree” to “strongly agree.” Higher scores indicated decreased
attention on feelings (from current study, Cronbach’s a = .88).

Last, participants completed the Following Affective States Test (FAST;
Gasper & Bramesfeld, 2006). This 21-item measure is comprised of four
subscales: Following Positive Feelings, Ignore Positive Feelings, Following
Negative Feelings, and Ignore Negative Feelings (e.g., Following Positive: “I
often pay a lot of attention to my positive feelings”; Ignore Negative: “One
should never be guided by negative emotions”). Responses were made with
a 7-point scale, ranging from “strongly disagree” to “strongly agree.” Items
were recoded so that higher scores indicated decreased focus on feelings (i.e.,
higher scores on the Following subscales indicated lower attention to emo-
tion and higher scores on the Ignore subscales indicated a greater desire to
ignore emotions). In the current study, Cronbach’s a ranged from .74 to .88
for these subscales. Previous reports of strong correlations with the TAS have
provided convergent validity for the FAST as a measure of alexithymia (Gasper
& Bramesfeld, 2006).

Measures of Difficulty Identifying and Describing Feelings. In order to mea-
sure difficulties in identifying and describing feelings, two scales were used
(four subscales total). First, both the Difficulty Identifying Feelings subscale
(seven items; e.g., “I am often confused about what emotion I am feeling”;
from current study, Cronbach’s a = .82) and the Difficulty Describing Feelings
subscale (five items; e.g., “It is difficult for me to find the right words for my
feelings”; from current study, Cronbach’s o = .70) from the TAS were used.
Higher scores on these scales are associated with greater difficulty identify-
ing and describing feelings. In both psychiatric and non-psychiatric popula-
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tions, social anhedonia has been positively associated with scores on the TAS
(Berthoz, Lalanne, Crane, & Hill, 2013; Gooding & Tallent, 2003; Prince &
Berenbaum, 1993). In addition, introversion has been found to be positively
associated with scores on the TAS (De Gucht, Fontaine, & Fischler, 2004;
Pandey & Mandal, 1996; Timoney & Holder, 2013).

In addition, both the Preparedness subscale (seven items; e.g., “I think
about and try to understand my emotional reactions”; from current study,
Cronbach’s o = .74) and the Effectiveness/Authenticity subscale (nine items;
e.g., “I am good at expressing my emotions”; from current study, Cronbach’s
a = .73) from the Emotional Creativity Inventory (ECI; Averill, 1999) were
used. Responses were made with a 5-point scale, ranging from “definitely not
true for myself” to “definitely true for myself.” Items were recoded so that
higher scores on these subscales are associated with greater difficulty identify-
ing and describing feelings. The Preparedness subscale has been associated with
the positive emotion facet of extraversion while scores on the Effectiveness/
Authenticity subscale have been associated with both the positive emotion and
gregariousness facets of extraversion (Averill, 1999). In addition, both of these
subscales from the ECI have been reported to be negatively associated with
Difficulty Identifying Feelings and Difficulty Describing Feelings subscales of
the TAS (r = —.24 to —.64; Averill, 1999).

PROCEDURE

After informed consent was obtained, participants completed the social anhe-
donia, introversion, and alexithymia scales, as well as some other measures of
emotion traits not reported here. Scale order was randomly determined, but we
ensured that no two scales from one type were presented consecutively (i.e.,
two introversion scales were not presented consecutively). Each participant
received the same order of scale presentation. All measures were completed
online and were administered through Qualtrics.com, an Internet-based data
collection provider. This research project was approved by the University’s
institutional review board, and all procedures were consistent with the prin-
ciples of ethical conduct of human research.

DATA ANALYSIS

First, mean imputation (i.e., the participant’s mean response from all items)
was used if an individual item or items were missing from a scale (e.g., a
participant did not respond to one item on a 10-item scale). Percentage of
imputations per scale ranged from .16% to .67% (median = .20%)

Next, we transformed the data to account for differences in the measure-
ment of social anhedonia and introversion. Social anhedonia is often measured
as the sum of several dichotomous items (e.g., SA-SAS and SA-NCF), each
of which is usually endorsed at a low rate (e.g., Martin et al., 2011, 2012).
In contrast, introversion is usually measured using a Likert scale. This raises
two related potential problems. First, the low-rate dichotomous items on the
SA-SAS and SA-NCEF social anhedonia scales may only capture variance at the
very low end of the extraversion distribution. If so, perhaps social anhedonia
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is equivalent to high introversion but will appear distinct from introversion
if the latter is measured with normally distributed Likert data, which capture
variance across the distribution of the introversion-extraversion spectrum.
To rule out this possibility, we dichotomized and summed the items from the
other social anhedonia scale (SA-SSPS) and all three introversion scales that
were given in Likert format. The point at which we cut each scale was selected
so that the item mean was as close as possible to the mean endorsement rate
for the two dichotomously scored social anhedonia scales (approximately
.2). Second, the distributions of the SA-SAS and SA-NCF social anhedonia
scales are non-normal and positively skewed, which may cause these scales
to correlate differently with each other than with introversion scales. To rule
out this possibility, we took the logarithm of the total score on all scales to
ensure the scales were approximately normally distributed.

Data were analyzed using confirmatory factor analysis (CFA) in MPlus
7.1 (Muthén & Muthén, 2012). CFA allows for the assessment of fit between
observed data (i.e., data collected from participants) and a theorized, higher
order latent variable structure (Mueller & Hancock, 2001). First, a two-factor
model was estimated, with the three social anhedonia scales (SA-SAS, SA-NCEF,
and SA-SSPS) loading on one factor, Social Anhedonia, and the three introver-
sion scales (I-NEO, I-16, and I-TBI) loading on a second factor, Introversion.
Then, the model was re-estimated with the constraint that the correlation
between Social Anhedonia and Introversion was equal to 1, equivalent to a
single-factor model. These models, the two-factor model without a constraint
and the two-factor model with the constraint, were compared using a chi-
square difference test in order to test the hypothesis that social anhedonia
and introversion are the same construct. As mentioned in the Materials sec-
tion, the three Social Anhedonia scales were administered so that affirmative
answers (i.e., answering “yes” or “true”) indicated higher social anhedonia.
Additionally, the I-16 is administered such that affirmative answers (i.e., choos-
ing higher scores on a Likert scale of accuracy of the statements) indicated
higher introversion. Thus, we correlated errors of the I-16 and the three social
anhedonia scales to account for this method variance.

Finally, in order to provide additional support that social anhedonia
is not just introversion, we tested whether social anhedonia was associated
with aspects of alexithymia above and beyond introversion by simultane-
ously entering the Social Anhedonia and Introversion factors as predictors of
alexithymia measures.

RESULTS
MODEL COMPARISONS

As can be seen in Table 2, the two-factor model (Model 1) with the three
social anhedonia scales (SA-SAS, SA-NCEF, and SA-SSPS) loading on a Social
Anhedonia factor and the three introversion scales (I-NEO, I-16, and I-TBI)
loading on an Introversion factor (Model 1) fit the data well. In this model,
the estimated correlation between Social Anhedonia and Introversion was
r =.81, p < .001. This unconstrained model fit the data better than Model
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TABLE 2. Model Fit Comparison

Model RMSEA CFI SRMR AIC BIC I df
Model 1 < 0.001 1.00 0.01 -4989.23  -4890.27 4.97 5
Model 2: Constrained 0.11 0.96 0.03 —4927.84  -4833.38 54.36 6

Note. Model 1: Two-factor model with the three social anhedonia manifest variables loading on a social anhedonia
factor and the three introversion variables loading on an introversion factor. Model 2: Two-factor model in which
the correlation between the social anhedonia and introversion factor is constrained to equal 1. RMSEA = root mean
square of approximation; CFl = comparative fix index; SRMR = standardized root mean square residual; AIC = Akaike
information criterion; BIC = Bayesian information criterion.

2, in which the correlation between the Social Anhedonia and Introversion
factors was constrained to be 1 (Satorra-Bentler y? difference (1) 43.50, p <
.001). This finding suggests that social anhedonia and introversion are distinct
but related constructs.

RELATIONS WITH ALEXITHYMIA

If social anhedonia is simply high introversion, then we would expect to find
that introversion could account for the relations between social anhedonia
and alexithymia that have been found in previous research. However, if social
anhedonia is distinct from introversion, we would expect to find that social
anhedonia is still significantly associated with alexithymia when measures of
alexithymia are simultaneously regressed on the Social Anhedonia and Intro-
version factors. To test this, we simultaneously entered the Social Anhedonia
and Introversion factors as specified in Model 1 as predictors of alexithymia
measures. These results can be interpreted like standardized beta weights in
a multiple regression analysis.

Relations With Measures of Decreased Focus on Feelings. We expected to
find that social anhedonia would be positively associated with alexithymia
evidenced by a decreased focus on feelings even after removing variance
shared with introversion. As can be seen in Table 3, the social anhedonia
factor was positively associated with a decreased focus on feelings in general
(indicated by positive associations with both the TAS-Externally-Oriented
Thinking subscale and the TMMS-Attention to Feelings subscale) while
introversion was negatively associated with a decreased focus on feelings in
general (indicated by negative associations with both the TAS-Externally-
Oriented Thinking subscale and the TMMS-Attention to Feelings subscale).
However, both the negative relation between Introversion and these subscales
may be a result of the removal of variance shared with social anhedonia.
This is because the zero-order correlations between Introversion and the
TAS subscale were non-significant or weakly positive (mean r = .14), and the
zero-order correlations between Introversion and the TMMS were weakly
positive (mean 7 = .23).

By asking questions about focusing on positive and negative feelings sepa-
rately, the FAST subscales allow for a more fine-grained analysis of decreased
focusing on feelings. As can be seen in Table 3, results show that people with
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TABLE 3. Standardized Coefficients of Alexithymia Measures Regressed on
the Social Anhedonia and Introversion Factors

Social Anhedonia Introversion
Decreased Focus on Feelings
Externally-oriented thinking 50%** —.30**
Decreased attention to feelings .66%** —26%*
Decreased focus on positive feelings 31H* 11
Ignore positive feelings 33Hx -11
Decreased focus on negative feelings —.36%%* -.08
Ignore negative feelings —.25%* 21
Difficulty Identifying and Describing Feelings
Difficulty identifying emotions (TAS) 53k -.23*
Difficulty describing emotions (TAS) G7Hek —.14
Difficulty identifying emotions (Prep) A46%* —-30%*
Difficulty describing emotions (Eff/Au) ATHEE .05

Note. These results can be interpreted like standardized beta weights in a multiple regression analysis. Externally-
oriented thinking = Toronto Alexithymia Scale Externally-Oriented Thinking subscale; Decreased attention to
feelings = Trait Meta-Mood Scale Attention to Feelings subscale; Decreased focus on positive feelings = Following
Affective States Test Following Positive Emotions subscale; Ignore positive feelings = Following Affective States
Ignoring Positive Emotions subscale; Decreased focus on negative feelings = Following Affective States Test Following
Negative Emotions subscale; Ignore negative feelings = Following Affective States Test Ignoring Negative Emotions
subscale; Difficulty identifying emotions (TAS) = Toronto Alexithymia Scale Difficulty Identifying Feelings subscale;
Difficulty describing emotions (TAS) = Toronto Alexithymia Scale Difficulty Describing Feelings subscale; Difficulty
identifying emotions (Prep) = Emotional Creativity Inventory Preparedness subscale; Difficulty describing emotions
(Eff/Au) = Emotional Creativity Inventory Effectiveness/Authenticity subscale. *p < .05. **p < .01. ***p < .001.

social anhedonia have a decreased focus on positive emotions and a greater
desire to ignore their positive emotions (indicated by positive associations
between Social Anhedonia and the Follow Positive Feelings subscale and Social
Anhedonia and the Ignore Positive Feelings subscale). At the same time, people
with social anhedonia have an increased focus on negative emotions and have
a decreased desire to ignore their negative emotions (indicated by negative asso-
ciations between Social Anhedonia and the Follow Negative Feelings subscale
and Social Anhedonia and the Ignore Negative Feelings subscale). As predicted,
these results are statistically significant, even when removing variance shared
with introversion. Introversion was positively associated with ignoring nega-
tive feelings but was not significantly associated with the other FAST subscales.

Relations With Measures of Difficulty Identifying and Describing Feelings.
We expected to find that Social Anhedonia would be associated with difficulty
identifying and describing feelings even after removing variance shared with
Introversion. Consistent with this, as can be seen in Table 3, Social Anhedonia
was positively associated with all measures of difficulty identifying and de-
scribing feelings (i.e., the TAS-Difficulty Identifying Feelings, TAS-Difficulty
Describing Feelings, ECI-Effectiveness/Authenticity, and ECI-Preparedness
subscales). In contrast, Introversion was negatively associated with both
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the TAS-Difficulty Identifying Feelings subscale and the ECI-Preparedness
subscale. Similar to the focusing on feelings results, the negative association
between Introversion and the TAS-Difficulty Identifying Feelings subscale
and Introversion and the ECI-Preparedness subscale may be a result of re-
moving shared variance with Social Anhedonia because the zero-order cor-
relations between Introversion and this TAS subscale were weakly positive
(mean r = .20) and the zero-order correlations between Introversion and this
ECI subscale were non-significant or weakly positive (mean 7 = .08). Taken
together, these results suggest that in addition to having a decreased focus
on positive feelings, people with social anhedonia may experience difficulty
with identifying and describing feelings, even when removing variance shared
with introversion.

DISCUSSION

Despite a general consideration of social anhedonia as a distinct construct
from introversion in the literature, recent evidence suggested that given the
amount of overlap between the two, this might not be a completely accurate
reflection of the true state of nature (Cicero & Kerns, 2010; Martin et al.,
2012). To clarify the nature of social anhedonia empirically, the current study
investigated the relationship between social anhedonia and introversion using
confirmatory factor analysis. Even if they loaded on a separate factor, it is
possible that social anhedonia scales measure extreme introversion because
they are measured in different ways: social anhedonia scales contain many
dichotomous items that have a low rate of endorsement in the general popula-
tion, while introversion is measured with responses to items on Likert scales.
Therefore, it was important to rule out the possibility that social anhedo-
nia scales simply measure a more extreme manifestation of introversion. To
account for this possibility, we rescored the introversion measures in a way
that resembled social anhedonia measures: as a series of dichotomous items
with low rates of endorsement. If social anhedonia were simply extreme
introversion, then a model with a single factor should adequately explain the
variance in measures of introversion and social anhedonia when they were
scored in this way. However, the single factor solution fit the data worse than
the two-factor solution. This is inconsistent with the hypothesis that social
anhedonia is simply a more extreme form of introversion. Rather, the current
findings are consistent with the hypothesis that these are distinct but related
constructs. This provides empirical support of the continued treatment of
social anhedonia as a separate construct in the literature. At the same time,
the extent of overlap between social anhedonia and introversion suggests the
relevance of a large literature on the introversion-extraversion continuum to
our understanding of social anhedonia.

The finding that social anhedonia is distinct from but related to introver-
sion enhances our understanding of the nature of social anhedonia. Because
social anhedonia predicts the onset of SZ-spectrum personality disorders
above and beyond any subthreshold psychotic symptoms (e.g., illusions, odd
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beliefs; Brown et al., 2007; Gooding et al., 2005; Kwapil, 1998), investigators
have become increasingly interested in this phenomenon in predicting onset
(e.g., Kwapil, Gross, Silvia, & Barrantes-Vidal, 2013; Tarbox et al., 2013).
An increased focus on unique associations of dysfunction in social anhedonia
could increase prediction accuracy of SZ-spectrum disorders over the current
measures. For example, for the Structured Interview for Prodromal Syndromes
(Miller et al., 2003), a measure used to identify those at risk for the develop-
ment of SZ-spectrum disorders, summary scores are obtained for a number
of areas including “social anhedonia” (number of friends, preference to be
alone, and passive social participation) and “expression of emotion” (dimin-
ished emotional response, lack of spontaneity of conversation). Taken out of
context, these descriptors could be mistaken as indicators of introversion.
Thus, a refinement of the social anhedonia construct by highlighting unique
areas of dysfunction may increase our ability to identify individuals at risk.
One area of unique dysfunction is alexithymia.

In the current study, we found that social anhedonia predicted measures
of alexithymia above and beyond any relationship with introversion. This
suggests not only that social anhedonia is distinct from introversion, but
also that this distinction is theoretically meaningful and is an additional step
toward a better understanding of the nature of social anhedonia. The recent
suggestion that anhedonia may be an “emotion paradox” (Strauss & Gold,
2012) has posed challenges for those who study this phenomenon. This para-
dox describes the discrepant results found in anhedonia related to reports
of positive emotions. Specifically, anhedonia is associated with: a) decreased
positive emotion in response to laboratory stimuli and in everyday life (e.g.,
Blanchard et al., 1994; Brown et al., 2007; Fitzgibbons & Simons, 1992);
but b) some reports of no differences in experiences of “in-the-moment”
pleasure in SZ-spectrum disorders (for reviews, see Cohen & Minor, 2010;
Kring & Moran, 2008). The current findings suggest that alexithymia could
be critical in conceptualizing and understanding social anhedonia. That
is, these findings suggest anhedonia is not only associated with decreased
trait positive emotion also evident in introversion but, more specifically, is
associated with alexithymia. Thus, a more detailed examination of a focus
on and identification and description of feelings could help to explain the
emotion paradox. For example, if one does not focus on positive feelings
associated with a stimulus in the moment, he or she may be less likely to
encode that information into memory. Subsequently, it may be impossible
to recall these positive feelings when asked about them at a later time. Thus,
reports of anhedonia may arise.

While enhancing our understanding of social anhedonia, the results of the
current study shed light on a factor that could help discriminate between per-
sonality disorders characterized by high introversion. In a meta-analytic review,
Saulsman and Page (2004) report that schizoid, schizotypal, avoidant, and,
to a lesser extent, dependent, personality disorders are characterized by high
introversion. If levels of social anhedonia are taken into account when assess-
ing personality, differentiation between these personality disorders may be
clearer. This delineation between personality disorders characterized by social
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anhedonia (e.g., schizoid, schizotypal) versus high introversion (e.g., avoid-
ant, dependent) could lead to a more specific treatment target. For example,
interventions aimed at ameliorating alexithymia may lead to better outcomes
for schizoid and schizotypal personality disorder over others.

The current findings are consistent with previous work that has focused
on the relationship between social anhedonia or introversion and levels of
functioning. For example, people with social anhedonia have poorer func-
tioning in a variety of contexts, including social, community, and occupa-
tional settings (e.g., Blanchard et al., 1994, 1998), compared to individuals
without social anhedonia. In contrast, people with a high level of introversion
do not have the same poor functioning in a number of the same contexts
and, in fact, may have better functioning in some types of occupations than
individuals with a high level of extraversion (e.g., Lysaker, Bell, Kaplan, &
Bryson, 1998). To our knowledge though, the effect of social anhedonia and
introversion on social functioning has not been reported in a single study
using the same measure. A future study could utilize a behavioral, laboratory-
based measure of social functioning (e.g., Conversation Probe role-play test;
Penn, Hope, Spaulding, & Kucera, 1994) to see how differences between
these 2 constructs manifest.

The current findings are also consistent with previous evidence that both
social anhedonia (e.g., Meyer & Lenzenweger, 2009; Rey, Jouvent, & Dubal,
2009) and introversion (e.g., Bienvenu, Hettema, Neale, Prescott, & Kendler,
2007; Stemberger, Turner, Beidel, & Calhoun, 1995) are distinct from but
related to social anxiety (Brown et al., 2007; Cicero, Kreig, Becker, & Kerns,
2014). For example, using a similar methodology as employed here, Cicero
and colleagues (2014) found that social anhedonia measures and social anxiety
measures load on separate factors. To our knowledge though, the relationship
between these 3 constructs has not been examined in a single study. Further
research could investigate whether social anxiety mediates or moderates the
relation between social anhedonia and introversion.

Although it is not uncommon to consider measures of social anhedonia
on a continuous scale as was done in the current work (e.g., Kerns et al., 2008;
Kwapil, Barrantes-Vidal, & Silvia, 2008; Martin et al., 2011), many studies
using the Revised Social Anhedonia scale in non-clinical populations create
groups of individuals with extreme scores who may be at greater risk for
the development of schizophrenia-spectrum disorders (e.g., Kerns, Docherty,
& Martin, 2008; Martin, Cicero, & Kerns, 2011; Martin & Kerns, 2010).
Future research could examine the relationship between social anhedonia and
introversion in such a population to investigate whether the strength of the
relationship changes.

Future research is also needed to examine whether anticipatory (“pleasure
related to future activities”; Gard et al., 2007, p. 254) and consummatory
(“pleasure when directly engaged in an activity”; Gard et al., 2007, p. 254)
deficits are unique to social anhedonia and are not associated with introver-
sion. Although anhedonia has been associated with deficits in one or both of
these types of pleasure (Gard, Germans Gard, Kring, & John, 2006; Martin
et al.,2011), these same deficits may not observed in introversion and to our
knowledge, have not been previously investigated.
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