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a b s t r a c t
Social anhedonia has been employed in psychometric high risk studies to identify putative schizotypes. The current study reports three-year longitudinal results from a community study of social anhedonia: the Maryland
Longitudinal Study of Schizotypy (MLSS). The initial recruitment for the MLSS involved mailed questionnaire
screening of 2434 18-year olds. Baseline and three-year follow-up laboratory assessments were subsequently
conducted with individuals identiﬁed as being high in social anhedonia (N = 79) and a comparison sample
(N = 79). Across the assessments both groups showed maturational improvement on all clinical symptom
measures with declining symptom severity at the follow-up compared to baseline and there were no group differences in personality disorder diagnoses at follow-up. However, compared to the control group, over the threeyear follow-up individuals in the social anhedonia group were found to have elevated schizophrenia-spectrum
personality disorder (Cluster A) characteristics, greater negative symptom characteristics, and lower global functioning. The social anhedonia group also had lower educational attainment, higher unemployment, and higher
rates of mental health service utilization than did the control group. Within the social anhedonia group, social
support and family relationships were cross-sectionally related to symptom severity at follow-up, although social
support and family variables from baseline were not predictive of clinical symptom outcomes at follow-up. Results indicate that social anhedonia is associated with persistent schizophrenia-spectrum symptoms and functional impairment in early adulthood.
© 2020 Elsevier B.V. All rights reserved.

1. Introduction
The reduced capacity to experience pleasure from social activity, social anhedonia, is considered a core feature of schizophrenia
(Andreasen, 1982; Meehl, 1962), is elevated in schizophrenia patients
and their family members (Gooding et al., 2005b; Horan et al., 2008;
Kendler et al., 1996; Linney et al., 2003), and appears to endure over
time (Blanchard et al., 2001). Accordingly, social anhedonia is an attractive vulnerability marker for identifying individuals who may be at risk
for schizophrenia and related spectrum personality disorders. In support of this notion, a number of cross-sectional studies have found
that social anhedonia is associated with “schizophrenia-like” aberrations in social behavior and functioning (Chapman et al., 1994;
Gooding et al., 2005a; Kwapil, 1998; Kwapil et al., 2013), deﬁcits in cognitive and perceptual ability (Cohen et al., 2006; Ettinger et al., 2015;
Gooding and Tallent, 2003), and psychophysiological abnormalities
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(Gooding et al., 2000; Gooding et al., 2005a; Wang et al., 2015). Moreover, longitudinal studies, of 5- and 10-years duration, have found
that individuals with elevated social anhedonia go on to develop higher
rates of cluster A personality disorders including schizotypy (Gooding
et al., 2005b; Kwapil, 1998). Relatedly, social anhedonia has been related to psychosis conversion in clinically high-risk patients (Cannon
et al., 2008). In this report, we present ﬁndings from the three-year
follow-up of the Maryland Longitudinal Study of Schizotypy (MLSS;
Blanchard et al., 2011).
The MLSS was intended to address two major knowledge gaps with
respect to the study of social anhedonia. First, rather than rely on culturally and socio-demographically homogenous college students as used in
prior investigations (Gooding et al., 2005b; Kwapil, 1998), this study recruited a racially diverse community sample so as to broaden the generalizability of results. This is critical as social anhedonia, and its potential
effects on functioning, can vary as a function of socio-culture factors
(Goulding et al., 2009). Consistent with the extant literature, baseline
results of the MLSS (Blanchard et al., 2011) showed that a culturally heterogeneous group comprising individuals with social anhedonia
showed elevated schizotypal, schizoid, and paranoid personality
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cut-off. The rationale for this procedure is outlined in the original
MLSS article (Blanchard et al., 2011).
Eighty-nine individuals agreed to participate and were eligible for
the control group, based on scores on RSAS, PerAb and MagId of 0.50
standard deviations below their gender and ethnicity group mean and
Bayesian probabilities less than 0.50. Individuals endorsing three or
more items in the unexpected direction on the infrequency scale were
ineligible for this study.

characteristics as well as elevated trait Negative Affect (NA) (Horan
et al., 2007; Kerns et al., 2008; Leung et al., 2010) and lower Positive Affect (PA) (Blanchard et al., 2011). This was also observed in higher ratings of deviant social behaviors during a clinical interview, such as odd
speech, constricted facial affect, lack of non-verbal expression, lack of
verbal expression and physical anergia (Collins et al., 2005; Leung
et al., 2010). In the present study, we sought to determine the longitudinal outcomes of those with elevated social anhedonia and predicted
that they would show deteriorations in functioning and increases in
schizophrenia-spectrum clinical characteristics. Additionally, we evaluated severity of primary negative symptoms, as these have been related
to poor outcome in Clinical High Risk (CHR) and schizophrenia samples
more generally (Cannon et al., 2008). Longitudinal assessment is particularly important for understanding outcome, as both CHR (Fusar-Poli
et al., 2012) and social anhedonia (Gooding et al., 2005b; Kwapil,
1998) are associated with highly variable outcome across individuals;
with only a minority meeting criteria for schizophrenia-spectrum
disorders.
A second knowledge gap concerns whether individual differences in
temperament, family environment, and social support contribute to
variable outcomes within individuals high in social anhedonia. High
trait NA and low trait PA might enhance risk as these traits are abnormal
in schizophrenia and related to stress-responsivity and functioning
more generally (e.g., Blanchard et al., 2001; Bolger and Zuckerman,
1995; Fowles, 2002; Horan and Blanchard, 2003; Van Os and Jones,
2001; Watson and Clark, 1984). Moreover, family and social support
variables mitigate risk and outcome across a broad range of conditions
and psychopathologies, including schizophrenia-spectrum disorders
(Cohen and Wills, 1985; Stuart and Weinrich, 1998). In the baseline
MLSS data, we found that compared to controls, individuals with social
anhedonia were abnormal with respect to PA and NA (Blanchard et al.,
2011), and also found to report less cohesion and greater conﬂict in
family relationships, poorer social support and overall lower functioning. In the present study, we hypothesized that baseline temperament,
family environment, and social support would be predictive of outcome
at follow-up.

2.1.1. Participant retention at three-year follow-up
The results presented in the current study include those individuals
who provided both baseline and follow-up data. We had low levels of
attrition across the three-year period, with a total of 79 participants
returning for follow-up in each group. There was no differential attrition
across the groups (8.1% in Social Anhedonia, 11.2% in Controls; χ2 =
0.478, p = .489), and there were no differences in any study measure
administered at baseline among those who did and did not complete
follow-up (all p's > .05).
2.2. Diagnostic and symptom assessment
2.2.1. Structured Clinical Interviews for DSM-IV Axis I Disorders-Research
version (SCID-I; First et al., 2002)
Participants were administered the SCID-I to assess Axis I psychopathology by advanced doctoral students. The SCID-I is a semi-structured
interview that assesses for current and lifetime disorders. The mood,
psychotic, alcohol-, and substance-use disorders modules were
administered.
2.2.2. International Personality Disorders Examination (IPDE; Loranger,
2010)
The IPDE was administered by advanced doctoral students to assess
categorical and dimensional ratings of Axis II disorders. Each symptom
is rated on a 3-point scale (0 = not present; 1 = subthreshold; 2 =
threshold). The schizotypal, schizoid, and paranoid personality sections
were administered. Scores potentially ranged from 0 to 14, 0 to 14, and
0 to 18 with increasing scores reﬂecting worse symptoms.

2. Methods

2.2.3. Schedule for the Deﬁcit Syndrome (SDS; Kirkpatrick et al., 1989)
Standardized probe questions were used to assess each SDS domain
including restricted affect, diminished emotional range, poverty of
speech, curbing of interests, diminished sense of purpose, and diminished social drive. Each domain is rated on a 5-point scale (0 = absent/normal to 4 = severe). The SDS has been shown to have
adequate interrater agreement and internal consistency (Kirkpatrick
and Galderisi, 2008). Given our use of this measure in a nonclinical sample of young adults, we utilized ratings to obtain a dimensional index of
negative symptom characteristics (rather than a dichotomized ratings
of presence vs absence of the deﬁcit syndrome) based on the sum of
the 6 SDS items (as in Kimhy et al., 2006). Internal consistency of this
scale within the full sample was adequate (α = 0.70). Scores potentially
range from 0 to 24 with increasing scores reﬂecting worse symptoms.

2.1. Participant pool and selection
Details regarding the ascertainment and recruitment of research
participants are provided elsewhere (Blanchard et al., 2011). Brieﬂy,
MLSS participants were recruited from the community using random
digit-dialing methods by a survey center afﬁliated with the University
of Maryland College Park. Eighteen-year-olds (n = 3498) identiﬁed
via this method were asked to complete a packet of questionnaires via
mailing. Response rate was 70% (n = 2434). The screening packets included the Revised Social Anhedonia (RSAS; Chapman et al., 1976),
the Magical Ideation (MagId; Eckblad and Chapman, 1983), and Infrequency (Chapman et al., 1976) scales. The PerAb and MagId scales
were included to recruit controls who were not deviant on either of
these scales; speciﬁcally, control participants were excluded if they
scored above 0.50 standard deviations above the mean on either of
these scales. Eighty six individuals agreed to participate and were eligible for the social anhedonia group, based on scoring at least 1.9 standard
deviations above their gender and ethnicity group mean on the RSAS
were included (n = 72) and/or showing Bayesian probabilities greater
than or equal to 0.50 using the taxometric method of maximum covariate analysis (MAXCOV-HITMAX Waller and Meehl, 1998; n = 14). A
threshold of 1.9 standard deviations has been used in many prior studies (e.g., Chapman et al., 1976) and is consistent with prevalence estimates of schizotypy (e.g., Meehl, 1962). The taxometric method was
utilized in order to identify individuals who have a high probability of
being within a social anhedonia latent class yet didn't meet the SD

2.3. General functioning
2.3.1. Global Assessment of Functioning (GAF; American Psychiatric Association, 2000)
The GAF provides an overall rating of adjustment ranging from severe psychopathology and impairment to superior functioning. Scores
potentially range from 1 to 100 with increasing scores reﬂecting better
functioning. GAF ratings were made at baseline and follow-up.
2.3.2. Social and Occupational Functioning Assessment Scale (SOFAS;
American Psychiatric Association, 2000; Goldman et al., 1992)
The SOFAS provides ratings of social and occupational functioning
independent from current symptoms. The SOFAS was added to the
214
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2.7. Analyses

MLSS protocol after the baseline assessment had been completed and
thus was only available at the three-year follow-up. Scores potentially
range from 1 to 100 with increasing scores reﬂecting better functioning.

First, we compared the social anhedonia and control group at
follow-up on demographic characteristics. Second, we examined
group differences on Axis I diagnoses, schizophrenia spectrum personality characteristics, and deﬁcit symptom severity. Third, we examined
group differences on measures of functioning including clinical interview assessments as well as general indicators of functioning such as
employment, educational achievement, and treatment for psychopathology. Fourth, within the social anhedonia group, we examined correlates of symptom severity (baseline and follow-up) and functioning at
the three-year follow-up. ANOVA and correlational analyses were
used to evaluate these aims. When appropriate, we evaluated effect
sizes in terms of small (e.g., r = 0.10 to 0.29), medium (e.g., r = 0.30
to 0.49) and large (e.g., r = 0.50+) values. For simplicity of interpretation, we did not provide directionality in our predictions and did not
control for multiple comparisons.

2.4. Trait affect
2.4.1. General Temperament Survey (GTS; Watson and Clark, 1992)
The GTS was administered at baseline only to assess trait positive
and negative affect. It is a true-false self-report questionnaire assessing
three major temperament domains of negative and positive emotionality and disinhibition. The GTS was completed as part of the initial mailed
screening. The Negative and Positive temperament scales are highly
correlated with other measures of neuroticism/NA and extraversion/
PA, respectively (Watson and Clark, 1992). Scores potentially range
from 0 to 27 and 28 respectively with increasing scores reﬂecting
more affect.

3. Results

2.5. Social environment

3.1. Demographic characteristics (Table 1)

2.5.1. Social Support Questionnaire (SSQ; Sarason et al., 1983)
The SSQ asks participants to list the number of available others they
feel they can turn to in times of need (e.g., “Whom can you really count
on to distract you from your worries when you feel under stress?”). The
number of social supports is scored by summing the number of unique
individuals named by the participant across six items (range of potential
scores = 0 to 63). Participants were also asked how satisﬁed they were
with the support in these relationships, forming another subscale of SSQ
satisfaction (range of potential scores = 0 to 36). The SSQ has demonstrated excellent internal consistency and convergent validity
(Sarason et al., 1983). The SSQ was administered at both baseline and
follow-up sessions.

At follow-up, there were no signiﬁcant group differences on gender,
race, age, marital status or likelihood of having children. Members of the
social anhedonia group were less likely to be employed at follow-up
(62%) compared to controls (81%) and more likely to drop out of college
(17.7%) compared to controls (2.5%).
3.2. Group differences on psychopathology and treatment variables
(Tables 2 & 3)
There were no signiﬁcant group differences in diagnoses for followup mood, psychotic or substance use disorders. The social anhedonia
group showed lifetime depression rates nearly twice that of the control
group (43% versus 22% respectively; χ2 = 7.34, p < .01).
Contrary to predictions, at follow-up there were no Cluster A personality disorder diagnoses in either group. For the SDS and IPDE paranoid symptoms (see Table 3), there were signiﬁcant effects of both time
(SDS: F(1,154) = 18.47, p < .001; paranoid: F(1,153) = 16.44, p < .001) and
group (SDS: F(1,154) = 17.79, p < .001; paranoid: F(1,153) = 14.60,
p < .001), but no group X time interaction (SDS: F(1,154) = 0.003, p =
.956; paranoid: F(1,153) = 0.449, p = .504). Individuals with high social
anhedonia endorsed greater symptoms at both time points, and both
groups evidenced symptom decreases over the three-year time period.
For IPDE Schizotypal and Schizoid symptoms, there were signiﬁcant

2.5.2. Family Environment Scale (FES; Moos and Moos, 1986)
The FES provides an index of perceived family support across three
domains: Cohesion, or the degree of commitment and support within
the family; Expressiveness, or the extent to which family members are
encouraged to act openly and express their feelings directly; and Conﬂict, or the extent to which the expression of anger and conﬂict-laden
interactions are characteristics of the family. The FES has demonstrated
acceptable internal consistency and good construct validity (Holahan
and Moos, 1983; Moos and Moos, 1986). The FES was administered at
both baseline and follow-up sessions. Scores potentially range from 0
to 9.
2.5.3. Interpersonal Support Evaluation List (ISEL; Cohen et al., 2012)
The ISEL was used as a general index of perceived social support.
Items assess 4 domains: Appraisal (perceived availability of someone
to talk about one's problems), Belonging (perceived availability of people with whom one can do things), Tangible (perceived availability of
material aid), and Self-esteem (perceived availability of a positive comparison when comparing one's self-worth with others). Given the high
inter-correlations of the subscales, the total score was used in all analyses. The ISEL was administered at both baseline and follow-up sessions.
Scores potentially range from 0 to 10 with increasing scores reﬂecting
more support.

Table 1
Demographic characteristics at 3-year follow-up.

Female, % (N)
Race, % (N)
Caucasian
African-American
Hispanic/Latino
Asian
Other
Age, M (SD)
Employed, % (N)
Have kids, % (N)
Ever married, % (N)
Education, % (N)
High school or lower
College dropout
Enrolled in college
College graduate

2.6. Objective indicators of treatment and functioning
At follow-up, participants provided information on whether they
had received inpatient and outpatient psychiatric treatment, and
whether they had been prescribed psychiatric medications. Participants
were also asked about their current employment, educational, and marital status.
215

Social anhedonia

Controls

n = 79

n = 79

57.0% (45)

53.2% (42)

44.3% (35)
46.8% (37)
6.3% (5)
1.3% (1)
1.3% (1)
21.5 (0.50)
62.0% (49)
3.8% (3)
2.5% (2)

46.8% (37)
39.2% (31)
8.9% (7)
2.5% (2)
2.5% (2)
21.5 (0.53)
81.0% (64)
6.3% (5)
5.1% (4)

6.3% (5)
17.7% (14)
55.7% (44)
20.3% (16)

7.6% (6)
2.5% (2)
65.8% (52)
24.1% (19)

Test statistic

χ2 = 0.23, p = .63
χ2 = 1.59, p = .81

F = 0.597, p = .44
χ2 = 6.99, p = .008
χ2 = 0.527, p = .468
χ2 = 0.693, p = .405
χ2 = 10.0, p = .018
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3.3. Group differences on functioning (Table 3)

Table 2
SCID axis I diagnosis in social anhedonia versus controls at 3-year follow-up.

Lifetime mood disorder
Mood disorder since baseline
Lifetime psychotic disorder
Psychotic disorder since baseline
Lifetime substance use disorder
Substance use disorder

Social anhedonia
(N = 79)

Controls
(N = 79)

% (N)

% (N)

43.0% (34)
20.3% (16)
2.5% (2)
1.3% (1)
22.8% (18)
15.2% (12)

22.8% (18)
17.7% (14)
3.8% (3)
0 (0%)
26.6% (21)
15.2% (12)

GAF scores showed a trend to modestly improve over time (F(1,156) =
3.79, p = .053). There was a signiﬁcant group effect (F(1,156) = 29.29,
p < .001) indicating that individuals with social anhedonia were rated
as having poorer functioning at both time points. The group X time interaction was not signiﬁcant (F(1,156) = 0.515, p = .474). Similarly, the oneway ANOVA on the SOFAS at three-year follow-up indicated individuals with social anhedonia were functioning more poorly than controls (F(1,157) = 28.88, p < .001). Group differences in functioning
at follow-up represented medium effect sizes (GAF, d = 0.74;
SOFAS, d = 0.86).
For the ISEL total score (general social support), there was a signiﬁcant effect of group (F(1,151) = 98.49, p < .001) and time (F(1,151) =
57.47, p < .001), but no group X time interaction (F(1,151) = 1.33, p =
.251). The signiﬁcant group effect suggested individuals with social anhedonia had lower ISEL ratings, compared to controls, at both time
points, and the signiﬁcant effect of time indicated that both groups improved on social support ratings over the three-year time period. At
follow-up group differences on the ISEL yielded a large effect size
(d = 1.13).
For all three family environment subscales (FES Cohesion, Expressiveness, and Conﬂict), there were signiﬁcant group (Cohesion:
F(1,155) = 18.91, p < .001; Expressiveness: F(1,155) = 4.05, p < .05;
Conﬂict: F(1,155) = 10.32, p < .01) and time (Cohesion: F(1,155) =
33.4, p < .001; Expressiveness: F(1,155) = 38.61, p < .001; Conﬂict:
F (1,155) = 13.86, p < .001) effects but no interactions (Cohesion:
F (1,155) = 0.502, p = .480; Expressiveness: F (1,155) = 0.648, p =
.422; Conﬂict: F (1,155) = 1.02, p = .314), which again indicated
the social anhedonia group reported worse family functioning
and support at both time points relative to controls, but that both
groups' ratings improved over time. At follow-up the FES scales
showed variable effect sizes with the largest obtained for Cohesion
(d = 0.69) and Conﬂict (d = 0.56) and a smaller effect size for Expressiveness (d = 0.31).
For the SSQ, there were different results for the number of social
supports versus satisfaction with support. For number of supports,
there were signiﬁcant effects of time (F(1,152) = 25.98, p < .001),
group (F(1,152) = 36.03, p < .001), and a signiﬁcant time X group interaction (F(1,152) = 4.21, p < .05). The signiﬁcant effect of group indicated
individuals with social anhedonia reported lower levels of support at
both time points relative to controls, and the signiﬁcant effect of time
indicated both groups improved by three-year follow-up. However, in
contrast to the symptom results, the group X time interaction suggested
the control group improved to a greater degree over time than the social
anhedonia group. For SSQ satisfaction, there was a signiﬁcant effect of
group (F(1,137) = 24.13, p < .001) indicating individuals with social anhedonia were less satisﬁed with their support at both time points, but

Test statistic

χ2
χ2
χ2
χ2
χ2
χ2

=
=
=
=
=
=

7.3⁎⁎
0.2
0.2
1.0
0.3
1.0

⁎⁎ p < .01.

Table 3
Clinical ratings and self-report questionnaires at baseline and 3-year follow-up.
Social anhedonia

Controls

n = 79

n = 79

M (SD)

M (SD)

Baseline

3-year

Baseline

3-year

Clinical ratings
SDS
IPDE schizotypal
IPDE schizoid
IPDE paranoid
GAF
SOFASa

2.1 (2.8)
1.2 (1.5)
1.4 (1.9)
1.2 (1.8)
70.6 (16.4)
–

1.4 (2.4)
0.5 (0.9)
0.8 (1.2)
0.7 (1.0)
73.7 (13.5)
74.6 (13.0)

1.0 (1.6)
0.4 (0.89)
0.3 (0.75)
0.5 (1.1)
81.4 (13.2)
–

0.2 (0.9)
0.1 (0.5)
0.1 (0.5)
0.2 (0.6)
82.8 (11.0)
84.4 (9.5)

Self-report social
ISEL total
FES cohesion
FES express
FES conﬂict
SSQ number
SSQ satisfaction

25.3 (6.1)
4.7 (2.8)
4.1 (1.8)
4.4 (2.5)
17.6 (9.8)
29.3 (5.4)

29.3 (6.7)
5.7 (2.7)
4.9 (2.0)
4.0 (2.6)
19.5 (9.1)
30.2 (5.7)

32.8 (3.4)
6.1 (2.6)
4.5 (1.9)
3.5 (2.4)
24.3 (11.4)
32.8 (3.4)

35.4 (3.7)
7.3 (1.9)
5.5 (1.9)
2.7 (2.0)
30.2 (12.5)
33.4 (3.9)

Note. SDS = Schedule for the Deﬁcit Syndrome; IPDE = International Personality Disorders Examination; GAF = Global Assessment of Functioning; SOFAS = Social and Occupational Function Scale. ISEL = Interpersonal Support Evaluation List; FES = Family
Environment Scale; SSQ = Social Support Questionnaire.
a
SOFAS was only administered at the 3-year follow-up.

effects of group (schizotypal: F(1,153) = 23.58, p < .001; schizoid: F
(1,153) = 28.88, p < .001), time (schizotypal: F (1,153) = 29.30,
p < .001; schizoid: F (1,153) = 19.21, p < .001), and a signiﬁcant
group X time interaction (schizotypal: F (1,153) = 5.73, p < .05;
schizoid: F(1,153) = 5.29, p < .05). As with paranoid symptoms and the
SDS, the social anhedonia group were rated as having higher levels of
symptoms at both time points, and both groups improved over time.
The group X time interaction suggested the social anhedonia group improved to a greater degree over the three-year time period compared to
controls, causing the two group means to be closer together at the
three-year time point. Even with the declining symptoms severity
over time, follow-up group differences were at medium effect sizes for
all IPDE ratings (schizotypy, d = 0.58; schizoid, d = 0.71; paranoid,
d = 61) and negative symptom ratings (d = 0.63).
With regard to treatment history, the social anhedonia and control
groups signiﬁcantly differed on prior history of both inpatient (8.9% versus 1.3% respectively; χ2 = 4.74, p < .05) and outpatient (35.4% versus
19.0% respectively; (χ2 = 5.40, p < .05) psychiatric treatment. Group
differences on history of psychiatric medication were not signiﬁcant,
with 26.6% of the social anhedonia group compared to 15.2% of the control group endorsing medication use (χ2 = 3.10, p = .078).

Table 4
Correlations between symptoms, functioning, and social support at 3-year follow-up in social anhedonia (N = 79).

GAF
SOFAS
ISEL total
FES cohesion
FES express
FES conﬂict
SSQ number
SSQ satisfaction

SDS

Schizotypal

Schizoid

Paranoid

−0.49⁎⁎
−0.43⁎⁎
−0.27⁎

−0.47⁎⁎
−0.42⁎⁎
−0.28⁎
−0.26⁎⁎

−0.40⁎⁎
−0.40⁎⁎
−0.33⁎⁎

−0.39⁎⁎
−0.38⁎⁎
−0.33⁎⁎
−0.18
−0.12
0.30⁎⁎

0.02
0.03
−0.01
−0.27⁎
−0.15

−0.07
0.10
−0.27⁎
−0.34⁎⁎

0.01
−0.06
−0.03
−0.28⁎
−0.14

−0.12
−0.28⁎

Note. SDS = Schedule for the Deﬁcit Syndrome; GAF = Global Assessment of Functioning;
SOFAS = Social and Occupational Function Scale. ISEL = Interpersonal Support Evaluation
List; FES = Family Environment Scale; SSQ = Social Support Questionnaire.
⁎ p < .05.
⁎⁎ p < .01.
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3.6. Role of depression

there was only a trend (p = .073) for the groups to improve over time.
Effect sizes for the group comparison at follow-up were robust (SSQ
Number, d = 0.98; SSQ Satisfaction, d = 0.66).

Given group differences in rates of mood disorders, we conducted
post-hoc analyses eliminating all participants with past or present
mood disorders and re-analyzed the main study ﬁndings. The pattern
of results was equivalent, with the exception of prior psychological or
psychiatric treatment history, which was no longer signiﬁcant.

3.4. Concurrent relationships between symptoms and functioning in social
Anhedonia at follow-up (Table 4)

4. Discussion
At follow-up, greater clinical symptom severity was associated with
poorer GAF and SOFAS ratings, ranging from −0.38 to −0.49. Perceptions of greater social support (ISEL scores) were associated with
lower symptom severity across domains, ranging from −0.27 to
−0.33. Greater family Cohesion was related to lower schizotypal symptoms (r = −0.26) while greater family Conﬂict was associated with
more severe paranoid symptoms (r = 0.30), but no other correlations
with family environment scales were signiﬁcant. Greater numbers of social support relationships (SSQ) was associated with lower severity in
deﬁcit, schizotypal and schizoid symptoms, but not paranoid symptoms.
Finally, satisfaction with social support (SSQ) satisfaction was associated with schizotypal and paranoid symptoms, but not the SDS or schizoid symptoms.

This study reported ﬁndings from the three-year follow-up of the
MLSS (Blanchard et al., 2011). There were three major ﬁndings. First,
with regard to clinical diagnoses, the social anhedonia and control
groups were relatively similar at follow-up, though the former showed
overall higher rates of mood disorders at baseline. Second, for both
groups, functioning and symptom severity improved over time, however, the group differences that were observed at baseline persisted
over time. The social anhedonia group was elevated in dimensional ratings of schizophrenia-spectrum pathology, they reported fewer social
supports and less perceived social support, and described their families
as less cohesive, less supportive, and as having greater conﬂict. Third,
baseline symptoms, but not social or functioning variables, were important for understanding functioning at the three-year follow-up. There
was no evidence that the present results were confounded by depression. In sum, these results help clarify the functional trajectories associated with social anhedonia over time, and factors that mitigate (and
don't mitigate) them.
The current ﬁndings of improved Cluster A symptoms from adolescence to early adulthood, while unexpected, appear to converge with
results from other community studies of personality pathology.
Among others, Clark (2009) has demonstrated that symptoms of personality disorders are highly variable over short temporal epochs
(e.g., a year), but generally decrease throughout the lifespan. These
changes are sufﬁcient that DSM-IV personality diagnoses are unstable
over time. Despite this decline, impairments in functioning are the
rule for personality pathology rather than the exception (Clark, 2009;
Skodol et al., 2005). Symptom decline may be particularly evident during early adulthood, a time when personality is forming and individuals
are facing signiﬁcant changes to their environment and roles. For example, Cohen's Children in the Community Study (Cohen et al., 2005a,
2005b) has shown that mean PD symptoms overall, and for individual
cluster A disorders, are consistently highest in early adolescence and
are followed by a linear decline from age 9 to 27. This same pattern
emerged in our MLSS data in that despite declines across groups, individuals in the social anhedonia group maintained signiﬁcantly elevated
Cluster A characteristics compared to controls. This highlights an
important issue for psychometric risk identiﬁcation methods using
self-reported social anhedonia, as norms should account for age and developmental factors. Future research should address this, and expand
the scope of personality pathology beyond Cluster A characteristics.
Avoidant Personality characteristics, which converge with social anhedonia in prior research, would be important (Gooding et al., 2007;
Bolinskey et al., 2015).
The present ﬁndings highlight the deleterious mental health and
economic impacts of social anhedonia. Social anhedonia was associated
with overall poorer functional outcomes, higher rates of unemployment, and lower educational successes than controls; all issues associated with signiﬁcant economic costs to individuals, their families, and
society at large (Insel, 2008). Compared to controls, individuals with social anhedonia also showed a six-fold increase in psychiatric hospitalization and a two-fold increase in outpatient mental health treatment
(with over a third of individuals in this group seeking outpatient treatment). Despite the overall improvements in symptom levels observed
over time, individuals with social anhedonia continued to show clinical
difﬁculties. These results complement economic estimates of other subclinical schizophrenia spectrum characteristics (Valmaggia et al., 2009;

3.5. Prospective relationships between baseline symptoms, trait affect and
social environment with symptoms and functioning at three-year followup in social Anhedonia (Table 5)
With regard to Cluster A ratings, generally high stability was evident
for schizotypal (r = 0.48), Schizoid (r = 0.58) and Paranoid (r = 0.45)
characteristics. Similarly, deﬁcit symptom ratings were highly correlated across the assessments (r = 0.46) as were GAF rating (r = 0.50).
Overall the pattern of inter-correlations indicates that baseline clinical
ratings of symptom severity and functional impairment are predictive
of later clinical severity at three-year follow-up.
A different picture emerged with the self-reported trait and social
environment variables. Unlike the cross-sectional ﬁndings, longitudinal
analyses indicated that none of these baseline measures was correlated
with follow-up symptom severity. With regard to functional outcomes,
only family cohesion from the FES and social support (from the ISEL)
were modestly related to three-year follow-up functioning on the GAF.

Table 5
Relationship between baseline clinical and self-report measures and 3-year follow-up assessments in Social Anhedonia Group.

Baseline clinical
Schizotypal
Schizoid
Paranoid
Deﬁcit
GAF

Schizotypal

Schizoid

3-year paranoid

Deﬁcit

GAF

0.48⁎⁎
0.24⁎⁎
0.33⁎⁎
0.18⁎
−0.28⁎⁎

0.37⁎⁎
0.58⁎⁎
0.16
0.34⁎⁎
−0.27⁎⁎

0.24⁎⁎
0.28⁎⁎
0.45⁎⁎
0.08
−0.31⁎⁎

0.38⁎⁎
0.34⁎⁎
0.05
0.46⁎⁎
−0.27⁎⁎

−0.30⁎⁎
−0.40⁎⁎
−0.22⁎
−0.33⁎⁎
0.50⁎⁎

−0.17
−0.16
−0.01
−0.07
−0.14
−0.15
0.13
−0.19

−0.07
0.08
−0.05
−0.08
−0.15
0.10
0.13
−0.16

−0.19
−0.20
−0.01
0.11
0.03
−0.02
−0.04
−0.07

0.20
−0.15
0.21
0.21
0.25⁎
0.09
−0.19
0.40⁎⁎

Baseline self-report
PA
−0.06
NA
0.11
SSQ number
−0.19
SSQ satisfaction
0.05
FES cohesion
−0.18
FES expressive
−0.01
FES conﬂict
0.11
ISEL total
−0.21

Note. GAF = Global Assessment of Functioning; PA = Positive Affect; NA = Negative Affect, SSQ = Social Support Questionnaire; FES = Family Environment Scale; ISEL = Interpersonal Support Evaluation List. Stability correlations are in bold.
⁎ p < .05.
⁎⁎ p < .01.
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van Ryn and Burke, 2000) in their potential impact. It is unclear what interventions were provided for these individuals, and what their presenting problems were at the time of treatment. This is important for
future research to clarify. If properly understood, economic, staff and interventional resources can be developed and optimized for this population (Bertolote and Mcgorry, 2005). As yet, few interventions for these
populations exist and their precise needs within the broader psychiatric
treatment system is poorly understood.
One goal of the MLSS was to determine if baseline individual differences in temperament and social environment (family and broader social support) would be predictive of clinical outcomes (i.e., symptom
severity). The results indicated that self-reported traits of affectivity,
family environment, and social support were not predictive of
Cluster-A symptom severity at follow-up. Thus, these baseline variables
(as least as measured by self-report) do not appear particularly informative in predicting variable outcomes in symptom severity. Follow-up
symptom severity appears to be best predicted by baseline symptom severity, at least, of the variables examined in this study. This ﬁnding suggests that it might be useful to complement self-report high-risk
selection procedures with clinical symptom interviews to identify putative high-risk participants most likely to have persistent clinical symptoms (excluding those who do not evidence such symptoms at an
initial assessment) (Cannon et al., 2008). Although self-reported family
environment and social support were unrelated to symptoms at followup, these variables (in particular baseline Family Cohesion and ratings of
social support) were modestly correlated with clinician ratings of global
functioning at follow-up. This likely reﬂects the shared variance tapped
by these measures but does indicate that self-reported family environment and social support are predictive of broader social functioning
outcomes.
In summary, the results of the MLSS three-year follow-up assessment indicated that individuals high in social anhedonia showed persistently elevated schizophrenia spectrum characteristics compared to
controls, but that these symptoms declined over time and did not develop into full personality disorder diagnoses. The present results raise
questions about the use of social anhedonia as a sole indicator of vulnerability for schizophrenia-spectrum disorders. However, persistent
symptom elevations (both Cluster A characteristics and negative symptoms), enduring social difﬁculties, lower functional outcomes, higher
unemployment, and higher mental health utilization were associated
with social anhedonia. Thus, it appears to be a clinically meaningful individual difference variable for understanding social and emotional
functioning. The current results extend prior reports based on college
student samples to a racially diverse community sample and suggest
caution in extending ﬁndings across these different populations. Results
are limited in that the ﬁndings are based on a comparatively short
three-year follow-up into early adulthood.

References
American Psychiatric Association, 2000. Diagnostic and statistical manual of mental disorders 4th revised edition: DSM-IV-TR. Diagnostic and Statistical Manual of Mental Disorders 4th Edition TR.
Andreasen, N.C., 1982. Negative symptoms in schizophrenia: deﬁnition and
reliability. Arch. Gen. Psychiatry 39 (7), 784–788. https://doi.org/10.1001/
archpsyc.1982.04290070020005.
Bertolote, J., Mcgorry, P., 2005. Early intervention and recovery for young people with
early psychosis: consensus statement. Br. J. Psychiatry https://doi.org/10.1192/
bjp.187.48.s116.
Blanchard, J.J., Horan, W.P., Brown, S.A., 2001. Diagnostic differences in social anhedonia:
a longitudinal study of schizophrenia and major depressive disorder. J. Abnorm.
Psychol. https://doi.org/10.1037/0021-843X.110.3.363.
Blanchard, J.J., Collins, L.M., Aghevli, M., Leung, W.W., Cohen, A.S., 2011. Social anhedonia
and schizotypy in a community sample: the Maryland longitudinal study of
schizotypy. Schizophr. Bull. https://doi.org/10.1093/schbul/sbp107.
Bolger, N., Zuckerman, A., 1995. A framework for studying personality in the stress process. J. Pers. Soc. Psychol. https://doi.org/10.1037/0022-3514.69.5.890.
Bolinskey, P.K., James, A.V., Cooper-Bolinskey, D., Novi, J.H., Hunter, H.K., Hudak, D.V., ...
Lenzenweger, M.F., 2015. Revisiting the blurry boundaries of schizophrenia: Spectrum disorders in psychometrically identiﬁed schizotypes. Psychiatry research 225
(3), 335–340. https://doi.org/10.1016/j.psychres.2014.12.015.
Cannon, T.D., Cadenhead, K., Cornblatt, B., Woods, S.W., Addington, J., Walker, E.,
Heinssen, R., 2008. Prediction of psychosis in youth at high clinical risk: a multisite
longitudinal study in North America. Arch. Gen. Psychiatry 65 (1), 28–37. https://
doi.org/10.1001/archgenpsychiatry.2007.3.
Chapman, L.J., Chapman, J.P., Raulin, M.L., 1976. Scales for physical and social anhedonia.
J. Abnorm. Psychol. https://doi.org/10.1037/0021-843X.85.4.374.
Chapman, L.J., Chapman, J.P., Kwapil, T.R., Eckblad, M., Zinser, M.C., 1994. Putatively
psychosis-prone subjects 10 years later. J. Abnorm. Psychol. https://doi.org/10.1037/
0021-843X.103.2.171.
Clark, L.A., 2009. Stability and change in personality disorder. Curr. Dir. Psychol. Sci.
https://doi.org/10.1111/j.1467-8721.2009.01600.x.
Cohen, S., Wills, T.A., 1985. Stress, social support, and the buffering hypothesis. Psychol.
Bull. https://doi.org/10.1037/0033-2909.98.2.310.
Cohen, P., Chen, H., Kasen, S., Johnson, J.G., Crawford, T., Gordon, K., 2005a. Adolescents
Cluster A personality disorder symptoms, role assumption in the transition to adulthood, and resolution or persistence of symptoms. Dev. Psychopathol. https://doi.org/
10.1017/S0954579405050261.
Cohen, P., Crawford, T.N., Johnson, J.G., Kasen, S., 2005b. The children in the community
study of developmental course of personality disorder. J. Personal. Disord. https://
doi.org/10.1521/pedi.2005.19.5.466.
Cohen, A.S., Leung, W.W., Saperstein, A.M., Blanchard, J.J., 2006. Neuropsychological functioning and social anhedonia: results from a community high-risk study. Schizophr.
Res. https://doi.org/10.1016/j.schres.2006.03.044.
Cohen, S., Mermelstein, R., Kamarck, T., Hoberman, H.M., 2012. Measuring the functional
components of social support. Social Support: Theory, Research and Applications
https://doi.org/10.1007/978-94-009-5115-0_5.
Collins, L.M., Blanchard, J.J., Biondo, K.M., 2005. Behavioral signs of schizoidia and
schizotypy in social anhedonics. Schizophr. Res. https://doi.org/10.1016/j.
schres.2005.04.021.
Eckblad, M., Chapman, L.J., 1983. Magical ideation as an indicator of schizotypy. J. Consult.
Clin. Psychol. https://doi.org/10.1037/0022-006X.51.2.215.
Ettinger, U., Mohr, C., Gooding, D.C., Cohen, A.S., Rapp, A., Haenschel, C., Park, S., 2015.
Cognition and brain function in schizotypy: a selective review. Schizophr. Bull. 41
(Suppl. 2), S417–S426. https://doi.org/10.1093/schbul/sbu190.
First, M.B., Spitzer, R.L., Gibbon, M., Williams, J.B., 2002. Structured clinical interview for
DSM-IV-TR axis I disorders-patient edition (SCID-I/P, 1/2007 revision). Biometrics
Research Retrieved from. http://www.scid4.org/revisions/november_2001_02.htm.
Fowles, D., 2002. Schizophrenia: diathesis-stress revisited. Annu. Rev. Psychol. https://doi.
org/10.1146/annurev.psych.43.1.303.
Fusar-Poli, P., Bonoldi, I., Yung, A.R., Borgwardt, S., Kempton, M.J., Valmaggia, L., ...
McGuire, P., 2012. Predicting psychosis: meta-analysis of transition outcomes in individuals at high clinical risk. Archives of general psychiatry 69 (3), 220–229. https://
doi.org/10.1001/archgenpsychiatry.2011.1472.
Goldman, H.H., Skodol, A.E., Lave, T.R., 1992. Revising axis V for DSM-IV: a review of measures of social functioning. Am. J. Psychiatr. https://doi.org/10.1176/ajp.149.9.1148.
Gooding, D.C., Tallent, K.A., 2003. Spatial, object, and affective working memory in social
anhedonia: an exploratory study. Schizophr. Res. https://doi.org/10.1016/S09209964(02)00326-2.
Gooding, D.C., Miller, M.D., Kwapil, T.R., 2000. Smooth pursuit eye tracking and visual ﬁxation in psychosis-prone individuals. Psychiatry Res. https://doi.org/10.1016/S01651781(00)00113-X.
Gooding, D.C., Shea, H.B., Matts, C.W., 2005a. Saccadic performance in questionnaireidentiﬁed schizotypes over time. Psychiatry Res. https://doi.org/10.1016/j.
psychres.2003.12.029.
Gooding, D.C., Tallent, K.A., Matts, C.W., 2005b. Clinical status of at-risk individuals 5 years
later: further validation of the psychometric high-risk strategy. J. Abnorm. Psychol.
https://doi.org/10.1037/0021-843X.114.1.170.
Gooding, D.C., Tallent, K.A., Matts, C.W., 2007. Rates of avoidant, schizotypal, schizoid and
paranoid personality disorders in psychometric high-risk groups at ﬁve year followup. Schizophr. Res. 94 (1–3), 373. https://doi.org/10.1016/j.schres.2007.04.018.
Goulding, S.M., McClure-Tone, E., Compton, M.T., 2009. Associations between multiple dimensions of schizotypy and sociodemographic variables in a nonpsychiatric sample
of young adults. J. Nerv. Ment. Dis. https://doi.org/10.1097/NMD.0b013e3181b975e6.

Contributors
Jack Blanchard designed the study. Alex Cohen helped manage the protocol, collected
data, and contributed to the conception of this study. Alex Cohen and Shannon Couture
processed the data. All authors were involved in choosing and interpreting the statistical
analyses and writing the manuscript. All authors have approved the ﬁnal manuscript.
Declaration of competing interest
The authors report no conﬂict of interest.

Acknowledgements
The authors would like to thank the study participants and lab members for their aid
in collecting and processing data.
Role of funding source
This work was supported by the National Institute of Mental Health (R01MH51240
and K02MH079231 to J.J.B.).

218

Author's Personal Copy
A.S. Cohen, S.M. Couture and J.J. Blanchard

Schizophrenia Research 223 (2020) 213–219
Loranger, A.W., 2010. International personality disorder examination (IPDE). Assessment and Diagnosis of Personality Disorders https://doi.org/10.1017/
cbo9780511663215.005.
Meehl, P.E., 1962. Schizotaxia, schizotypy, schizophrenia. Am. Psychol. 17 (12), 827–838.
https://doi.org/10.1037/h0041029.
Moos, R.H., Moos, B., 1986. Family Environment Scale Manual. Consulting Psychologists
Press (doi:19890101).
van Ryn, M., Burke, J., 2000. The effect of patient race and socio-economic status on physicians’ perceptions of patients. Soc. Sci. Med. 50 (6), 813–828. https://doi.org/
10.1016/S0277-9536(99)00338-X.
Sarason, I.G., Levine, H.M., Basham, R.B., Sarason, B.R., 1983. Assessing social support: the
social support questionnaire. J. Pers. Soc. Psychol. https://doi.org/10.1037/00223514.44.1.127.
Skodol, A.E., Pagano, M.E., Bender, D.S., Shea, M.T., Gunderson, J.G., Yen, S., ... McGlashan,
T.H., 2005. Stability of functional impairment in patients with schizotypal, borderline,
avoidant, or obsessive-compulsive personality disorder over two years. Psychological
Medicine https://doi.org/10.1017/S003329170400354X.
Stuart, M.E., Weinrich, M., 1998. Beyond managing Medicaid costs: restructuring care.
Milbank Q. 76 (2), 251–280 Retrieved from. http://www.ncbi.nlm.nih.gov/pubmed/
9614422.
Valmaggia, L.R., McCrone, P., Knapp, M., Woolley, J.B., Broome, M.R., Tabraham, P., ...
McGuire, P.K., 2009. Economic impact of early intervention in people at high risk of
psychosis. Psychological Medicine https://doi.org/10.1017/S0033291709005613.
Van Os, J., Jones, P.B., 2001. Neuroticism as a risk factor for schizophrenia. Psychol. Med.
https://doi.org/10.1017/S0033291701004044.
Waller, N.G., Meehl, P.E., 1998. Multivariate taxometric procedures: distinguishing types
from continua. Advanced Quantitative Techniques in the Social Sciences. 9.
Wang, Y., Liu, W., Li, Z., Wei, X., Jiang, X., Neumann, D.L., ... Chan, R.C.K., 2015. Dimensional
schizotypy and social cognition: an fMRI imaging study. Frontiers in Behavioral Neuroscience 9 (May), 1–9. https://doi.org/10.3389/fnbeh.2015.00133.
Watson, D., Clark, L.A., 1984. Negative affectivity: the disposition to experience aversive
emotional states. Psychol. Bull. https://doi.org/10.1037/0033-2909.96.3.465.
Watson, D., Clark, L.A., 1992. On traits and temperament: general and speciﬁc factors of
emotional experience and their relation to the ﬁve-factor model. J. Pers. https://doi.
org/10.1111/j.1467-6494.1992.tb00980.x.

Holahan, C.J., Moos, R.H., 1983. The quality of social support: measures of family and
work relationships. Br. J. Clin. Psychol. https://doi.org/10.1111/j.20448260.1983.tb00596.x.
Horan, W.P., Blanchard, J.J., 2003. Emotional responses to psychosocial stress in schizophrenia: the role of individual differences in affective traits and coping. Schizophr.
Res. https://doi.org/10.1016/S0920-9964(02)00227-X.
Horan, W.P., Brown, S.A., Blanchard, J.J., 2007. Social anhedonia and schizotypy: the contribution of individual differences in affective traits, stress, and coping. Psychiatry Res.
https://doi.org/10.1016/j.psychres.2006.06.002.
Horan, W.P., Blanchard, J.J., Clark, L.A., Green, M.F., 2008. Affective traits in schizophrenia
and schizotypy. Schizophr. Bull. 34 (5), 856–874. https://doi.org/10.1093/schbul/
sbn083.
Insel, T.R., 2008. Assessing the economic costs of serious mental illness. Am. J. Psychiatr.
165 (6), 663–665. https://doi.org/10.1176/appi.ajp.2008.08030366.
Kendler, K.S., Thacker, L., Walsh, D., 1996. Self-report measures of schizotypy as indices of
familial vulnerability to schizophrenia. Schizophr. Bull. https://doi.org/10.1093/
schbul/22.3.511.
Kerns, J.G., Docherty, A.R., Martin, E.A., 2008. Social and physical anhedonia and valence
and arousal aspects of emotional experience. J. Abnorm. Psychol. https://doi.org/
10.1037/a0013601.
Kimhy, D., Yale, S., Goetz, R.R., McFarr, L.M., Malaspina, D., 2006. The factorial structure of
the schedule for the deﬁcit syndrome in schizophrenia. Schizophr. Bull. https://doi.
org/10.1093/schbul/sbi064.
Kirkpatrick, B., Galderisi, S., 2008. Deﬁcit schizophrenia: an update. World Psychiatry 7
(3), 143–147. https://doi.org/10.1002/j.2051-5545.2008.tb00181.x.
Kirkpatrick, B., Buchanan, R.W., McKenny, P.D., Alphs, L.D., Carpenter, W.T., 1989. The
schedule for the deﬁcit syndrome: an instrument for research in schizophrenia. Psychiatry Res. 30 (2), 119–123. https://doi.org/10.1016/0165-1781(89)90153-4.
Kwapil, T.R., 1998. Social anhedonia as a predictor of the development of
schizophrenia-spectrum disorders. J. Abnorm. Psychol. https://doi.org/10.1037/
0021-843X.107.4.558.
Kwapil, T.R., Gross, G.M., Silvia, P.J., Barrantes-Vidal, N., 2013. Prediction of psychopathology and functional impairment by positive and negative schizotypy in the chapmans’
ten-year longitudinal study. J. Abnorm. Psychol. https://doi.org/10.1037/a0033759.
Leung, W.W., Couture, S.M., Blanchard, J.J., Lin, S., Llerena, K., 2010. Is social anhedonia related to emotional responsivity and expressivity? A laboratory study in women.
Schizophr. Res. https://doi.org/10.1016/j.schres.2010.06.012.
Linney, Y.M., Murray, R.M., Peters, E.R., MacDonald, A.M., Rijsdijk, F., Sham, P.C., 2003. A
quantitative genetic analysis of schizotypal personality traits. Psychol. Med. https://
doi.org/10.1017/S0033291703007906.

219

