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ABSTRACT 

Negative symptoms emerge early in the course of psychosis and are one of the best 

indicators of clinical outcomes; thus, the accurate, identification of these symptoms is 

paramount to early intervention efforts. Negative symptoms are typically assessed via self-

report questionnaire or interviewer rated semi-structured interviews. However, the degree of 

concordance between self and interviewer report has been demonstrated to be low, 

approximately 50%. Therefore, it is important to identify the degree of discordance within each 

negative symptom domain (anhedonia, alogia, blunted affect, asociality, and amotivation) as 

well as to identify potential contributors to this lack of concordance. The present study 

examined each of the five negative symptom domains in regard to self and interviewer rating 

concordance in a sample (N = 70) that consists of a full range of negative symptoms and 

psychotic-like experiences (PLEs). Results indicated that self and interviewer report of negative 

symptom domains were inconsistently correlated. Dimensionally, asociality and avolition were 

the most concordant domains and alogia and anhedonia were more discordant. Although self 

and interviewer report scores of blunted affect did not significantly differ, each score may be 

capturing separate aspects of this experience. Participant drug use frequency was found to 

significantly impact rater responding on blunted affect, participant emotional clarity 

significantly impacted rater responding on alogia, participant clinical high risk (CHR) status 

impacted rater responding on consummatory anhedonia, and participant anxiety impacted 

rater responding on anticipatory anhedonia. This study identifies factors that underlie negative 

symptom rating discordance, which may help improve treatment intervention for those 
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experiencing this critical phase of the disorder, and improve our ability to accurately monitor 

these symptoms in individuals with psychosis spectrum disorders.
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CHAPTER 1: INTRODUCTION 

Schizophrenia spectrum disorders affect approximately 7.5% of the general population 

(Moreno-Küstner et al., 2018) and are characterized by a high burden of disease (Wu et al., 

2005). These disorders typically consist of negative symptoms, cognitive difficulties, and 

positive symptoms. Negative symptoms encompass five subdomains: alogia (poverty of 

speech), anhedonia (diminished ability to feel pleasure), asociality (decreased motivation to 

engage in social activities), avolition (diminished motivation for self-directed activity), and 

blunted affect (decreased emotional expression) (Kirkpatrick et al., 2006). Negative symptoms 

are a prominent component of psychotic illness that are associated with increased risk of 

poorer overall outcomes in domains such as social and role functioning (Kurtz, 2005; Milev et 

al., 2005; Sarkar et al., 2015) to a greater extent than positive symptoms (e.g. hallucinations, 

delusions). Similarly, cognitive impairments are also pervasive in in psychosis spectrum 

disorders and exist across a multitude of cognitive domains; such as cognitive control, working 

memory, and processing speed (Dickinson et al., 2004; Heinrichs & Zakzanis, 1998). Like 

negative symptoms, decreases in cognitive functioning in the course of psychosis are indicative 

of poorer functional outcomes, even when compared to positive symptoms (Cornblatt & 

Erlenmeyer-Kimling, 1985; David et al., 1997; Davidson et al., 1999). Although psychosis is 

highly debilitating, multiple interventions exist that appear to decrease the severity of 

functional impairment (Gould et al., 2001; Khoury et al., 2013). One method of improving 

prognosis is early identification and intervention of individuals who may be at clinically high risk 

for psychosis (CHR); which has been demonstrated to improve long-term functional outcomes 

in multiple domains (Stafford et al., 2013). Notably, both negative (Häfner et al., 1999; Lencz et 
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al., 2004; Lyne et al., 2015) and cognitive symptoms (Cornblatt & Erlenmeyer-Kimling, 1985; 

David et al., 1997; Davidson et al., 1999) predate positive symptoms and psychosis onset, which 

makes them prime candidates for early identification of psychosis risk.  

Because negative symptoms occur earlier than other indicators of psychosis risk (e.g., 

hallucinations, delusions), there has been renewed interest in creating measures of negative 

symptoms that are both sensitive and valid for individuals with psychotic-like experiences 

(PLEs); or sub-threshold psychotic experiences (e.g., unformed auditory and visual perceptual 

abnormalities). Interviewer ratings of negative symptoms have consistently been associated 

with the transition to psychosis (Mcglashan et al., 2001; Phillips et al., 2005); thus, in order to 

implement wide-spread screening, it is important to develop valid, brief questionnaires that can 

be used to assess these crucial symptoms. Unfortunately, an emerging finding in negative 

symptom research is that there is often discordance between self-report and interviewer report 

of negative symptoms, with non-psychiatric controls over-reporting symptoms; and patient 

groups under-rating symptoms on average (Engel & Lincoln, 2017). This is problematic as at 

present interviewer report collected from semi-structured interviews is more predictive of 

conversion to a psychotic disorder, and more accurately assesses concurrent CHR/psychosis 

status than self-report measures (Daneault & Stip, 2013; Kline et al., 2012). This is not ideal, as 

interviewer-reported measures are often more costly and time consuming than self-reported 

measures. Furthermore, studies examining this discordance have primarily focused on either 

clinical or non-clinical samples and have not adequately characterized potential rating 

discordance in samples exhibiting a full range of negative symptom severity. Although a variety 

of potential causes for this discordance have been proposed, few studies have directly 
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addressed potential contributors to discordance in interviewer report and self-report ratings of 

negative symptoms, which remains under-researched.   

One issue that may contribute to discordance in negative symptom measurement is the 

heterogeneity of this symptom group. For example, as negative symptoms consist of five 

factors, it may be that interviewer and self-report measures regarding amotivation are highly 

concordant, whereas measures of blunted affect or alogia may be less concordant. In addition 

to potential differences across individual subdomains, it could be the case that decreases in 

cognitive functioning decrease an individual’s ability to accurately self-report on their own 

negative symptoms. Other potential contributors to score discordance include emotional 

clarity, substance use, depression, anxiety, and participant variables such as sex assigned at 

birth (herein referred to as sex). In order to create valid self-report measures of negative 

symptoms, it is important to further elucidate specific factors that may contribute to self-report 

scores significantly deviating from those provided by interviewer rated clinical interviews. 

Potential Mechanisms Underlying Negative Symptom Rater Discordance 

Decreases in Cognitive Functioning. Due to the potential conflation between cognitive 

and negative symptoms, it is essential to consider the nature of their relationship. Studies have 

demonstrated that decreases in cognitive functioning and negative symptoms are positively 

correlated, have similar courses, and are indicative of prognosis for individuals with PLEs; for 

example, evidence suggests that these symptom groups both predate psychosis onset, and 

remain at heightened levels throughout the course of psychotic illness (Breier et al., 1991; 

Fenton & Mcglashan, 1991). Despite this strong relationship, cognitive symptoms are a 

separable construct from negative symptoms (Harvey et al., 2006). Difficulties in multiple 
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cognitive domains, including episodic memory, attention, and mental abstraction and flexibility  

have all been previously linked to negative symptoms in psychosis (Basso et al., 1998; Berman 

et al., 1997; Valli et al., 2012). However, there is no clearly established differential associations 

between these constructs and self-versus interviewer report of negative symptoms. Specifically, 

episodic memory deficits may affect individuals’ ability to provide accurate self-report 

regarding their day to day experiences. For example, an individual experiencing these 

difficulties may be more prone to responding inconsistently on questions in which frequencies 

of activities or experiences are assessed (e.g., the frequency of social engagement in a given 

timeframe). Additionally, poor mental abstraction and flexibility is associated with difficulty in 

conceptual thinking and perceiving key similarities and differences between a variety of 

situations (Kharitonova & Munakata, 2011). Thus, deficits in this area may lead to concrete 

responding on questionnaire items (e.g., the relevance of their own experience is not accurately 

mapped onto the question), or to perseverative question responses. Finally, attention could 

impact score discordance as individuals may experience difficulty completing paperwork or 

questionnaires due to decreased attention (e.g., missing key question prompts or instructions 

on self-report measures, or displaying diminished accuracy while completing long 

questionnaires).  

Emotional Clarity. Other variables that may influence participant response patterns are 

emotional clarity (the ability to clearly distinguish emotions) and regulation. Studies have 

indicated that emotional clarity in CHR individuals is reduced, is independent from cognitive 

functioning (van Rijn et al., 2011), and is a separable construct from intelligence (Lopes et al., 

2004, 2005; Song et al., 2010); thus, it may be that individuals with poor emotional clarity have 
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more discordant scores due to a lack of introspection, regardless of concurrent levels of 

cognitive functioning. Studies have also indicated that individuals at CHR experience significant 

emotion-regulation and awareness deficits, and that emotional clarity deficits predate 

psychosis onset (Kimhy et al., 2016; van Rijn et al., 2011). Taken together, these findings 

suggest that poor emotional clarity may significantly impact negative symptom questionnaire 

responding, particularly for items involving emotional content, such as questions involving 

blunted affect, consummatory and anticipatory hedonic experiences. 

Substance Use. Another factor that could impact participant responding is drug use 

frequency. Drug use, such as cannabis use, has been linked to adverse effects such as PLEs 

(Johns, 2001) and increased negative symptoms (Stefanis et al., 2004). Although participants 

engaging in the proposed study will not be under the influence of alcohol or other substances 

during testing, their historical drug use may still impact their response patterns. For example, 

studies have indicated that when used over a long period of time, a variety of substances can 

have lasting effects on attention and memory (Block et al., 2002; Broyd et al., 2016; Lundqvist, 

2005), which may impact responses on self-report items. Importantly, studies have also 

demonstrated that there is no significant association between cognitive functioning and 

substance use among individuals experiencing early psychosis (Lundqvist, 2005); although there 

is some evidence that poorer cognitive performance and increased substance use are both 

related to negative symptom instability, which may vary as a function of substance abuse 

(Lysaker et al., 1997). Thus, drug use may impact self-report responding to negative symptom 

questionnaires in such a way that is not accounted for by cognitive functioning alone.  
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The Present Study 

This study is the first to comprehensively examine each of the five negative symptom 

domains in regard to self and interviewer rating concordance in a community sample enriched 

with CHR participants that consists of a full range of negative symptoms and PLEs. By examining 

these heterogeneous symptom domains separately, this study clarifies and extends previous 

research findings while avoiding erroneously conflating these symptom dimensions. In addition, 

the present study examined potential moderators of consistency between self-and interviewer 

ratings, including decreases in cognitive functioning, depression, anxiety, emotional clarity, and 

substance use. Elucidating the mechanisms underlying score discordance is crucial in the 

accurate assessment of negative symptoms and holds the potential to inform negative 

symptom measurement methodology. For example, by identifying which negative symptom 

domains have highly accurate score concordance and which do not, we may be better able to 

determine when additional collateral information is necessary. Furthermore, if key moderators 

(e.g., emotional clarity) are identified as contributing to discordance in self versus interviewer 

ratings, this information could be concurrently collected or integrated into self-report 

measures. The accurate assessment of negative symptoms in the course of psychosis will 

increase our ability to identify individuals at high risk for psychosis early; and improve 

treatment intervention for those experiencing this critical phase of the disorder. Furthermore, 

it will also improve our ability to accurately monitor these symptoms in individuals with 

psychosis spectrum disorders and may be utilized across multiple contexts, such as in 

randomized controlled trials (RCTs). 

Hypotheses 
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Primary Hypothesis 1: We hypothesize that blunted affect and alogia will demonstrate 

lower concordance, whereas avolition, anhedonia, and asociality will demonstrate a higher 

degree of concordance between interviewer-report and self-report ratings. 

Primary Hypothesis 2: We hypothesize that decreases in cognitive functioning, 

decreased emotional clarity, increased self-reported anxiety and depression, and heightened 

substance use will be associated with decreased concordance in self and interviewer reports of 

negative symptoms, specifically, the underestimation of negative symptoms in self-report 

ratings.   

Exploratory Hypothesis 1: Few studies have examined how participant variables such as 

sex may affect self-report of negative symptoms. We will further investigate whether 

participant sex contributes to differences in interviewer and self-report of negative symptoms.  

Exploratory Hypothesis 2: Few studies have examined how participant variables such as 

CHR status may affect self-report of negative symptoms. We will further investigate whether 

participant CHR contributes to differences in interviewer and self-report of negative symptoms.  
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CHAPTER 2: METHODS 

Participants 

The protocol utilized was approved by the Institutional Review Board at Temple 

University. Written informed consent was obtained from all participants prior to enrollment.  

All participants (N=70) were recruited from the greater Philadelphia area, including Bucks, 

Chester, Delaware, Montgomery, and Philadelphia counties in Pennsylvania, USA (participant 

demographics are provided in Table 1).  

Recruitment targeted individuals who met 

the necessary study age requirements (ages 

16-30), which is representative of typical 

ages in which subthreshold psychotic 

symptoms tend to emerge (Cannon et al., 

2008), were enrolled. Participants were 

recruited by electronic advertisements on various internet platforms (e.g., Facebook and 

Craigslist), by posting flyers throughout the greater Philadelphia area, and using undergraduate 

subject pools. In order to ensure a full range of PLEs, participants were separated into 

individuals at potentially higher and lower risk for psychosis. This was completed based on 

responses from the Prodromal Questionnaire (PQ) and PRIME, two of the measures 

administered during the initial questionnaire. Individuals who endorsed 2 or more items on the 

Prime or 8 or more distressing positive symptom items on the PQ were considered at 

potentially elevated risk and individuals who scored below both cutoff criteria were randomly 

selected for participation. Individuals from both high and low risk groups were then invited to 

Table 1. Participant Demographics (N=70) 

Age, Mean, (SD) 20.41 (2.38) 

Biological Female, n (%) 46 (67.70) 

CHR, n (%) 20 (28.57) 

Hispanic / Latino, n (%) 7 (10.00) 

Race, n (%)  
   White 43 (61.40) 

   Asian 10 (14.30) 

   Black or African American 10 (14.30) 

   Multiracial 7 (10.00) 
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participate in a lab appointment either in-person or via zoom, pending state and local COVID-19 

social distancing guidelines.  

Notably, the present study utilized participants from the Multisite Assessment of 

Psychosis-risk (MAP) study, which is a National Institute of Mental Health (NIMH) funded R-01 

grant whose 5-year overall study sample is projected at N=2,000 semi-structured interviews 

and N=12,000 questionnaires across 3 sites, although only the Philadelphia site was used for 

the present study. Novel questionnaires and cognitive tasks (SNS, TMMS, FAS, and Animal 

Naming; detailed below) were officially added to the existing MAP interview battery at the 

Philadelphia site May 22, 2019, and data collection for the present study was completed when 

70 participants fully completed semi-structured interview with these novel measures included. 

Because a subsample of a larger dataset was utilized for the present project; variables of 

interest that were present before the addition of novel measures (e.g. anxiety, depression, 

negative symptoms measured by the NSI-PR and TEPS, WASI subscales, and PennCNB; detailed 

below) were compared to the present subsample to determine if any systematic differences 

existed between the larger Philadelphia MAP sample and the present subsample. No 

statistically significant differences were found at the p≤.05 level in measures of interest with 

the exception of depression measured by the CES-D (Philadelphia MAP M=16.88, SD4.52, 

N=269; subsample M=19.99, SD=5.20, n=70) and anhedonia as measured by the NSI-PR 

(Philadelphia MAP M=4.65, SD=2.81, N=269; subsample M=5.63, SD=2.53, n=70), both of which 

were slightly elevated in the present subsample. 

Instruments 

Self-report Questionnaires:  
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Self-Evaluation of Negative Symptoms (SNS) (Dollfus et al., 2016): Self-report of negative 

symptoms were measured utilizing the SNS. The SNS consists of five subdomains that map onto 

the five subdomains of negative symptoms. The SNS has been demonstrated to be valid in 

various samples, and shows adequate discriminant validity from related psychopathologies 

such as depression (Hervochon et al., 2018). It has also been demonstrated to have excellent 

reliability, with good overall internal consistency: social withdrawal (ICC=0.81), diminished 

emotional range (ICC=0.59), Alogia (ICC=0.86), Avolition (ICC=0.92), Anhedonia (ICC= 0.78) 

(Dollfus et al., 2016). 

Trait Meta-Mood Scale (TMMS) (Salovey et al., 1995): Emotional clarity was assessed 

utilizing the TMMS emotional clarity subscale. The TMMS has been demonstrated to have good 

reliability in individuals at risk for psychosis (Lee et al., 2008), is associated with poorer 

community functioning in schizophrenia (Tabak et al., 2015), and predicts self-reported well-

being and higher functioning in non-psychiatric controls (Extremera & Fernández-Berrocal, 

2005; Fernández-Berrocal & Extremera, 2008).  

Prodromal Questionnaire (PQ) (Loewy et al., 2005) The presence of PLEs was initially 

assessed utilizing the 45-item positive symptom subscale of the PQ. The PQ assesses for the 

presence of potential PLEs by asking participants whether they have experienced positive 

symptom spectrum experiences in the past month while not under the influence of 

medications, alcohol, or other illicit substances. Cutoff criteria for this measure is defined as 

endorsing 8 or more symptoms as distressing on the positive symptom subscale; as previous 

studies have indicated that this cutoff predicts diagnostic criteria for psychosis risk syndromes 
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with sensitivity of .9 and specificity of .49 as compared to the Structured Interview for 

Psychosis-risk Syndromes (SIPS) (Engel & Lincoln, 2017; Loewy et al., 2007). 

Prime Screen (PRIME) (Miller et al., 2004): The presence of PLEs was also assessed with 

the PRIME, which was designed to map highly onto the SIPS positive symptom subscale. Initial 

validation indicated that the Prime (Miller et al., 2004) shows sensitivity of .9 and specificity of 

1.0 as compared to the SIPS CHR diagnosis; and multiple follow-up studies have likewise 

indicated moderate to high specificity and sensitivity (Kline et al., 2012; Kobayashi et al., 2008). 

Cutoff criteria for this measure is defined as endorsing 2 or more positive symptoms as either 

“somewhat” or “definitely agree”, as recommended by the original authors. 

The Temporal Experience of Pleasure Scale (TEPS) (Gard et al., 2006): Anticipatory 

pleasure (e.g. anticipating hedonic experiences) and consummatory pleasure (e.g. in the 

moment hedonic experience) were examined utilizing the TEPS. This measure has been 

validated in a number of samples, has good internal consistency, and its factor structure has 

been well documented (Chan et al., 2012; Garfield et al., 2016; Geaney et al., 2015; Loas et al., 

2009; Simon et al., 2018).  

Drug Use Frequency measure (DUF) (O’Farrell et al., 2003): Substance use was assessed 

utilizing the DUF. The DUF assesses drug and alcohol use as well as the presence of health and 

medication concerns in the past three months.  

Center for Epidemiologic Studies Depression Scale Short Form (CES-D) (Björgvinsson et 

al., 2013): The presence of depressive symptoms was measured utilizing the CES-D-14; a 

psychometrically sound shortened form of the original 20-item Center for Epidemiologic Studies 

Depression Scale (Radloff, 1977). The CES-D has been validated in a number of samples, and 
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consistently demonstrated good reliability and internal consistency (Andersen et al., 1994; Irwin 

et al., 1999; Zhang et al., 2012).  

The State-Trait Anxiety Inventory, trait Form (STAI-T) (Spielberger et al., 1980; 

Spielberger, 1983): The presence of current trait anxiety symptoms was measured utilizing the 

STAI-T. The STAI-T was derived from the original State-Trait Anxiety Inventory (STAI) by 

eliminating items that load highly onto depression, which optimizes our ability to prevent 

conflating depressive and anxiety spectrum symptoms. Multiple studies have consistently 

demonstrated that the STAI-T is highly valid, reliable, and internally consistent (Maynard et al., 

2010; Oei et al., 1990). 

Social Functioning Scale (SFS) (Birchwood et al., 1990): Social functioning was assessed 

utilizing the SFS. This scale examines functioning across multiple domains, including social 

engagement/withdrawal, interpersonal communication, prosocial behaviors, recreation, 

employment/occupation, independence competence (e.g., skills necessary for living 

independently) and independence performance (e.g., whether skills necessary for living 

independently are performed). To date, the SFS has been shown to be reliable and valid 

measure of social functioning in numerous samples (Iffland et al., 2015; Korenic et al., 2021; 

Pelletier-Baldelli et al., 2021; Vázquez Morejón & Jiménez G-Bóveda, 2000).  

Demographic Characteristics: Demographic characteristics such as family history of 

psychosis, age, sex, race, and ethnicity were collected. Trained interviewers confirmed self-

report accuracy on these items with individuals who were invited to complete clinical 

interviews and cognitive batteries to ensure minimal missing data.  

Clinical Interviews: 
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Structured Clinical Interview for DSM-5 (SCID-V) (First et al., 2015): The presence of 

mood, anxiety, and psychotic disorders were assessed utilizing the SCID. The SCID-V has been 

found to have moderate to strong reliability (Shankman et al., 2018), and is among the most 

commonly used diagnostic tools in the United States.  

Structured Interview for Psychosis-Risk Syndromes (SIPS) Version 5.6 (Miller et al., 2002, 

2003; Woods et al., 2014): CHR status based on the presence of a psychosis-risk syndromes was 

assessed utilizing the SIPS. The SIPS has been demonstrated to have high specificity and 

interrater reliability, as well as predictive validity regarding later conversion to psychosis.  

Prodromal Inventory of Negative Symptoms (NSI-PR) (Pelletier-Baldelli et al., 2017): Negative 

Symptoms were assessed with the NSI-PR. The NSI-PR contains items assessing each of the 5 

negative symptom domains, and has been demonstrated to  have good internal consistency, 

convergent, and discriminant validity in CHR populations (Pelletier-Baldelli et al., 2017).  

Training and Reliability: Clinical interviews were conducted by graduate students, 

postdoctoral fellows, and advanced-level research assistants.  All individuals who conducted 

interviews were SIPS certified and met interrater reliability Kappa of ≥.80 on three observed 

SIPS and SCID interviews. Throughout the interview process, interviewers were blind to 

whether participants scored above or below the previously specified cutoff criteria on the PQ 

and PRIME. Complex cases in which participants met for ≥1 psychosis risk syndrome as outlined 

by the SIPS were further reviewed by a consensus group of advanced interviewers. In instances 

wherein consensus was not attained, a final consensus determination was made by the grant 

PIs.  

Cognitive Tasks:  
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Penn Computerized Neurocognitive Battery (PennCNB) (Gur et al., 2010, Gur et al. 2012, 

Gur et al. 2014; Moore et al., 2015): The PennCNB is a 1-hour computerized neurocognitive 

battery that demonstrates excellent construct validity (Moore et al., 2015). The present study 

utilized the following  tasks and corresponding domains: Penn Word Memory Test (PWMT): 

episodic memory (standard and delayed versions) (Gur et al., 1993); Penn Conditional Exclusion 

Task (PCET): mental abstraction/flexibility); Penn Continuous Performance Task—Number Letter 

Version (PCPT): attention. 

WASI-II; Matrix Reasoning (MR) and Vocabulary (VC) (Wechsler, 2011): Word knowledge 

and nonverbal concept formation as well as obtaining IQ estimates were examined utilizing the 

MR and VC subtests of the WASI-II. The WASI-II has been demonstrated to have excellent 

validity, interrater reliability, internal consistency, and test-retest stability (Irby & Floyd, 2013; 

McCrimmon & Smith, 2013). 

FAS (Spreen & Benton, 1977; Spreen & Strauss, 1998): Phonologic verbal fluency was 

assessed utilizing the FAS, which instructed participants to name as many words as possible 

that start with a specified letter in a 60-second time frame. This task has been demonstrated to 

have high interrater reliability (Ross et al., 2007; Tombaugh et al., 1999). 

Animal Naming: Semantic verbal fluency, or categorical verbal fluency was assessed 

utilizing Animal Naming. Animal Naming required participants to name as many items as 

possible within a specified category (e.g., types of animals) in a 60-second time frame. This task 

has been demonstrated to have high interrater reliability (Ross et al., 2007; Tombaugh et al., 

1999).  
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Procedure 

Screening 

Inclusion Criteria Participants in the proposed study were considered eligible for 

inclusion if they were aged 16 - 30 years old at time of enrollment (corresponding with the 

typical age of onset for psychosis spectrum disorders), read and speak proficient English such 

that they could complete the required assessments, and have normal or corrected vision. 

Participants who completed the online questionnaire battery and scored above the cut-off on 

one of two psychosis risk questionnaires (the PQ and PRIME) were invited to participate in the 

clinical interview and cognitive testing portions of the study; and participants who scored 

below these cut-offs were randomly selected to participate in these portions of the study.  

Exclusion Criteria. Participants were excluded if they failed to meet the above inclusion 

criteria. Participants were not excluded based on sex, ethnicity, race, or other demographic 

variables. Every 4 months the gender distribution of participants was examined; in the case 

that there were differences in sex distributions, the underrepresented gender was over-

recruited until the gender distributions equalized. Participants were also excluded based on an 

inability to provide informed consent or assent.   

Time 1 (Initial Online Questionnaires): At Time 1, participants completed an initial 

consenting process and computerized self-report questionnaires including the PQ, PRIME, TEPS, 

DUF, SFS, STAI-T, and CES-D, and a demographics questionnaire. They received $10 for 

participation in this phase of the study.  

Time 2 (Clinical Interview and Cognitive Battery): At Time 2, individuals found to 

potentially be at higher or lower risk for psychosis based on PQ and PRIME cutoff scores were 
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invited to complete follow-up measures, clinical interview, and cognitive battery (detailed 

above), for which they received a total of $100. Notably, participants completed the SNS and 

TMMS during this timepoint. Participants engaged in an additional consenting process for this 

portion of the study. This time point occurred as quickly as possible following Time 1; typically 

within 1 month.  

Analytic Plan 

All analyses, data screening, and outlier detection were completed in the statistical 

software program R. 

 Aim 1: To investigate whether specific negative symptom domains vary in regard to 

rating discordance between self-report and interviewer-report ratings. In order to investigate 

this aim, both Pearson correlations and multilevel models (MLM) were conducted. First, 

negative symptom scores representing each subdomain of negative symptoms were calculated 

based on both self-report (SNS, TEPS) and interviewer report (NSI-PR) responses. Next, two-

tailed Pearson correlation coefficients were conducted on all self-report, interviewer-report, 

and cognitive measures. The correlations between social functioning and the negative symptom 

domains were examined; it was expected that individuals with lower social functioning scores 

would endorse higher levels of negative symptoms. Notably, both the SNS and TEPS were 

utilized to examine anhedonia. A priori decisions were made to aggregate TEPS and SNS 

anhedonia ratings if Pearson’s correlations were moderate to high (r ≥.50), whereas if the 

correlation coefficient between self-report measures of anhedonia was modest (i.e., r < .50), 

scores on the SNS and TEPS would be investigated and interpreted separately.  Importantly, the 

TEPS was reverse scored such that higher scores were indicative of more severe negative 
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symptoms. This both made the directionality of all negative symptom measures consistent and 

prepared this variable to be aggregated with SNS anhedonia subscale if the aforementioned 

criteria for aggregation were met.  

Because scoring conventions differ across the self and interviewer report measures in 

terms of item number and number of Likert scale response options, variables were Z-

transformed in order to draw meaningful comparisons between measures prior to conducting 

all MLMs. At present, there is no standard convention for deeming scores as discordant or 

concordant across negative symptom domains as few studies have systematically examined 

discordance in self and interviewer ratings of negative symptoms. Thus, in the present study, 

the degree of discordance was viewed dimensionally. Notably, assessing the degree of 

discordance in a manner that does not artificially impose a binary outcome (e.g., concordant or 

discordant) allowed for the examination of how covariates directly impact the degree of 

discordance between self and interviewer report of negative symptoms. MLMs were conducted 

in order to investigate the degree of discordance between self and interviewer report of 

negative symptoms. The present study analyses consisted of observations (level 1) nested 

within individuals (level 2). Each MLM utilized the restricted maximum likelihood (REML) 

method in order to avoid potentially negatively biased variance estimates that may occur in 

smaller samples while investigating multiple parameters (Peugh, 2010; Singer & Willett, 2003). 

First, a random-effects ANOVA (empty model) was constructed for each of the five negative 

symptom domains in order to establish a baseline model examining how much variance in 

negative symptom scores lies between individuals. Next, a within and between person model 

was conducted by adding the rater source (e.g., self-report or interviewer-report) to the 
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baseline model, which provided the degree and directionality of discordance between self and 

other report of negative symptoms. Comparisons utilized Satterthwaite’s method (Luke, 2017; 

Satterthwaite, 1941) to evaluate statistical significance at p < .05. For each model, intraclass 

correlation components (ICC) and R2 estimates (Snijders & Bosker, 1999) for individual-level 

residuals and observation-level residuals were estimated in order to examine variance 

accounted for in each model.  

Aim 2: To examine whether decreases in cognitive functioning, drug use, anxiety, 

depression, and decreased emotional clarity will result in the underestimation of negative 

symptoms in self-report ratings.  Aim 2 was assessed by expanding upon the within-person and 

between-person models constructed in Aim 1. All models still consisted of observations (level 1) 

nested within individuals (level 2) and utilized the REML estimation method. In order to 

examine the degree to which decreases in cognitive functioning, drug use, anxiety, depression, 

and decreased emotional clarity impact the degree of discordance between self and 

interviewer ratings, measures assessing each of these constructs were included in the MLM for 

each negative symptom domain as the primary predictors of interest. In order to evaluate the 

robustness and specificity of the associations between the focal predictors and degree of 

discordant responses, models also controlled for SIPS CHR status. Due to the number of 

included covariates, it was appropriate to account for multiple comparisons in the models. In 

order to combat this, a false discovery rate tool was utilized across all models that controlled 

for family-wise error rate (FWER) (Benjamini & Hochberg, 1995; García, 2003) at the p=.05 

level. Each item included in the model was deemed significant at the p<.05 level; statistically 

significant items were then discussed and appraised in terms of their directionality (e.g., 
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whether items predict interviewer-report of negative symptoms to over or underestimate 

symptom severity when compared to self-report) and magnitude. Interpretation of results 

mirrored guidelines detailed in Aim 1. Due to the potential that decreased attention may 

impact self-report score discordance, three quality assurance (QA) items were included 

throughout the self-report questionnaires. In the event that a participant missed more than one 

QA item, their responses were omitted to negate the chance that decreased attention impacted 

results. 

Exploratory Aim 1: To examine whether participant sex contributes to discordance 

between self- and interviewer-rated negative symptoms. In order to examine this exploratory 

aim, we followed the same analytic procedure and interpretive guidelines detailed in Aims 1 

and 2; namely we conducted multiple MLMs for each negative symptom domain in order to 

determine the directionality and degree of impact sex has in regard to discordance in self and 

interviewer ratings of negative symptoms.  

Exploratory Aim 2: To examine whether participant CHR status contributes to 

discordance between self- and interviewer-rated negative symptoms. In order to examine this 

aim, we followed the same analytic procedure and interpretive guidelines detailed in Aims 1 

and 2. Multiple MLMs were conducted for each negative symptom domain in order to 

determine the directionality and degree of impact CHR status has in regard to discordance in 

self and interviewer ratings of negative symptoms.  

Power Analysis: A power analysis was conducted in R utilizing simulated data through 

the SIMR package (Green & Macleod, 2016) on a 2-level cross-sectional MLM with 10 predictors 

and 5 control variables. Results indicated that a sample of 70 participants would provide a 
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highly powered MLM with a medium effect size at an alpha level of .05. 
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CHAPTER 3: RESULTS 

Descriptive statistics are listed in Table 2. Bivariate correlation results (Table 3) 

indicated 

that both self and interviewer report of asociality and avolition were strongly positively 

correlated, and that self and interviewer anhedonia as measured by the TEPS were moderately 

positively correlated. However, self and interviewer report of blunted affect, alogia, and 

anhedonia as   

measured by the SNS were not correlated with corresponding interviewer report of the same 

domains. Notably, the TEPS consummatory pleasure subscale was not significantly correlated 

with the SNS anhedonia subscale; however, the TEPS anticipatory subscale was significantly 

correlated with the SNS anhedonia subscale. Due to the strength of this relationship (r=.497, 

p<.01) rounding up to 0.50, the TEPS anticipatory subscale and SNS anhedonia were aggregated 

into an overall individual level anhedonia score. Because this correlation only bordered the 
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previously stated r ≥.50 cutoff for aggregation, these subscales were also included separately 

from one another in all analyses. Bivariate correlation results (Table 3) also indicated that each 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

SNS Asociality (1) 1

SNS Affect (2) .55
** 1

SNS Alogia (3) .56** .55** 1

SNS Avolition (4) .50** .41** .35** 1

SNS Anhedonia (5) .67** .56** .56** .59** 1

TEPS-A (6) .52** .44** .17 .38** .50** 1

TEPS-C (7) .10 .07 .06 .01 .13 .38** 1

Emotional Clarity (8) -.48** .34** -.40** -.55** -.50** -.22 .15 1

DUF (9) .10 .31
** -.08 .01 .05 .13 -.16 .00 1

CESD (10) .37
**

.26
* .18 .56

**
.35

**
.27

* .01 -.37
** .15 1

STAI (11) .32
** .18 .25

*
.45

**
.27

*
.34

**
.26

*
-.41

** .10 .56
** 1

NSI Affect (12) .13 .14 .31** .22 .25* .22 .35** -.09 -.29* .00 .01 1

NSI Asociality (13) .56** .44** .38** .28* .36** .44** .28* -.20 -.13 .17 .21 .42** 1

NSI Anhedonia (14) .23 .29* .13 .22 .08 .35** .34** -.10 .00 -.09 -.05 .19 .24* 1

NSI Avolition (15) .23 0.13 .10 .53** .18 .30* .12 -.09 -.10 .38** .23 .26* .38** .36** 1

NSI Alogia (16) -.07 -.12 .03 -.14 -.02 .13 .16 .12 -.28* -.19 -.12 .42** .14 .12 .07 1

Delayed Memory (17) -.02 -.07 -.02 .23 .02 .20 .28* -.27* -.26* .12 .17 .10 .04 .14 .23 .15 1

PCET (18) -.08 -.03 .05 -.13 .07 .03 .12 -.09 -.13 -.09 -.35
**

.24
* -.09 .08 .00 .21 0.17 1

CPT Attention (19) -.12 .14 -.12 -.06 -.02 -.08 -.22 -.09 .10 .04 -.07 -.07 -.15 -.20 -.07 -.21 -.05 -.02 1

Immediate Memory 

(20)

-.16 -.03 -0.11 .24 -.02 .09 .09 -.18 -.17 .19 .13 .10 -.10 .12 .19 0.18 .69** .10 0.15 1

FAS (21) -.14 .08 -.08 0.13 -.05 -.06 .04 -.13 .13 .06 -.09 .11 -.22 -.07 -.11 -.08 -.15 -.02 .33
** -.13 1

Animal Naming (22) -.06 .01 -.12 -.02 -.02 .00 -.06 -.11 .02 .18 -.11 .04 -.20 -.20 -.21 .05 .03 .15 .34
** -.17 .48

** 1

Matrix Reasoning (23) -.15 .10 -.17 .09 -.10 .12 -.05 -.04 .13 .09 -.11 .04 -.15 .13 -.03 .06 .18 .30* .09 .02 .35** .20 1

Vocabulary (24) .03 -.03 .06 .19 .16 -.01 -.12 -.13 .03 .20 .03 .08 -.10 -.15 .01 -.15 .15 .01 .08 .02 .18 .11 .20 1

SFS (25) -.25* .00 -.30* -.21 -.19 -.29* -.14 .05 .31** -.12 -.14 -.27* -.33** -.31** -.34** -.34** -.29* -.07 0.2 -.09 .29* .10 .06 -.10 1

Table 3: Bivariate Pearson Correlations

*Correlation is  s igni ficant at the 0.05 level  (2-ta i led); **Correlation is  s igni ficant at the 0.01 level  (2-ta i led).
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of the five interviewer rated negative symptom domains were significantly and negatively associated with social functioning. 

However, not all self-report measures of negative symptoms were significantly associated with social functioning; including affect, 

avolition, and anhedonia as measured by the SNS, and consummatory pleasure as measured by the TEPS (Table 3). 

Empty model results demonstrating how much variance in negative symptom scores lies between individuals for each 

domain are listed in (Table 4). 

Results indicated that asociality, avolition, and blunted affect comparatively displayed greater between-group variability than other 

negative symptom domains. Alogia, summed anhedonia, and anhedonia as measured by the TEPS-C had negligible ICCs. Within and 
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between models (Table 4) indicated that in line with our hypotheses, both avolition and 

asociality were comparatively more concordant than other negative symptom domains, and 

alogia was comparatively less concordant than other domains. However, contrary to our 

hypotheses, anhedonia was the most discordant construct across all subscales assessing this 

domain with interviewers rating anywhere from 1.3 to 1.9 standard deviations apart from 

participants. Notably, the within and between model for blunted affect was not statistically 

significant. This finding paired with the lack of correlation between self and interviewer report 

of blunted affect indicates that although the mean scores between groups are similar, they may 

be capturing different aspects of blunted affect.  

Models examining whether factors such as decreases in cognitive functioning, drug use, 

depression, anxiety, and decreased emotional clarity result in the underestimation of negative 

symptoms in self-report ratings were conducted next. An examination of the three QA items 

included in the self-report questionnaires revealed that all but one participant responded 

correctly to all three items, and one participant correctly responded to two QA items but left 

the third blank. While controlling for FWER, only three significant interactions emerged (Table 

5, Table 5.1).  First, a significant rater by DUF (drug use frequency) interaction was identified in 

the domain of blunted affect (Figure 1). Main effects were significant for rater, but not for DUF, 

and a significant rater by DUF interaction was identified. Overall, this model accounted for 12% 

of the variance in affect when including the intercept. Simple main effects indicated that 

participants and interviewers rated affect similarly at moderate levels of drug use, whereas at 

low levels of drug use, interviewers rated affect significantly higher than participants rated 

themselves; and at higher 
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frequencies of drug use, interviewers rated individuals significantly lower on affect. Second, a 

significant rater by emotional clarity interaction was identified in the domain of alogia (Figure 

2). Main effects for both rater and emotional clarity were significant; as was the interaction 

term. Overall, this model accounted for 32% of the variance in alogia when including the 

intercept. Simple main effects indicated that interviewers rated participants consistently across 

different levels of emotional clarity. However, at low to moderate levels of emotional clarity, 

participants rated themselves significantly higher on alogia. Finally, a significant rater by anxiety 

interaction was identified in the domain of anticipatory anhedonia as measured by the TEPS-A 

(Figure 3). Main effects for both rater and the interaction term were significant. Simple main 

effects revealed that interviewers rated participant anhedonia consistently regardless of 

participant anxiety; however although participants rated themselves more highly on 

anticipatory anhedonia overall, at 
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higher levels of anxiety participants rated themselves significantly more highly on anticipatory 
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anhedonia. Overall, this model accounted for 82% of the variance in anhedonia as measured by 

the TEPS-A when including the intercept. Notably, multiple statistically significant interactions 

did not survive FWER correction, and thus, are indicated in Table 5 and Table 5.1 but not 

interpreted in the present findings. Exploratory analyses examining whether participant sex 

impacts the amount of discordance between interviewer and self-report of negative symptoms 

revealed no significant interactions (Table 5, Table 5.1).  

However, exploratory analyses examining whether participant CHR status impacts the 

amount of discordance between interviewer and self-report of negative symptoms revealed 

one significant interaction that survived FWER correction in the domain of anhedonia (Figure 

4). When comparing interviewer report scores from the NSI-PR and self-report scores from the 

TEPS-C, significant main effects for both rater and CHR status were found, as well as a 

significant interaction term. Overall, interviewers rated CHR and non-CHR participants the same 
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as one another on anhedonia. However, CHR participants rated themselves higher on 

anhedonia than non-CHR participants did.  
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CHAPTER 4: DISCUSSION 

The present study is the first to systematically examine all five domains of negative 

symptoms in terms of both their degree of discordance and factors that may impact 

discordance between self and interviewer report in a sample enriched with CHR participants 

and community controls. Results indicate that self and interviewer report of negative symptoms 

are discordant to some degree across all measured domains, that drug use frequency impacts 

the concordance of affect between raters, and that emotional clarity impacts the degree of 

concordance of alogia between raters. CHR status was found to impact the degree of 

concordance between self and interviewer report as measured by the TEPS-C and importantly, 

CHR participants rated themselves higher on anhedonia than controls, despite comparable 

interviewer ratings. Notably, self-reported depression, anxiety, biological sex, and cognition did 

not significantly impact the concordance between raters.  

In the domain of asociality, although discordance in asociality scores was present, in line 

with hypotheses, asociality demonstrated comparatively more concordance than any other 

measured negative symptom domain. Specifically, on average, interviewers scored 0.67 

standard deviations higher than participants. However, none of the domains examined as 

factors that may impact the degree of concordance survived FWER correction in the present 

study (Table5). In the domain of avolition, in line with our hypotheses, although significant 

discordance was present between rater sources, avolition demonstrated comparatively more 

concordance than any other measured domain with the exception of asociality. On average, 

interviewers rated participants 0.65 standard deviations higher than participants rated 

themselves. However, when potential factors that may impact this discordance were examined, 

no findings survived FWER correction (Table 5).  Although no potential causes of discordance 



33 
 

were identified for either asociality or avolition in the present study, there may be underlying 

reasons that account for their relatively low discordance compared to other domains of 

negative symptoms. For example, in both the NSI-PR and SNS, both internal and external 

experiences of asociality and avolition are queried in similar ways, and this consistency in 

phrasing may play a role in slightly reducing discordance.  

Empty model ICCs (Table 4) indicated that overall, 12% of the variability in blunted affect 

occurs at the individual (level 2) level, indicating that the reliability of questionnaire and 

interview asociality scores within individuals was poor. When including rater source in the 

model, the conditional ICC remained at 12%, which indicated that including rater source did not 

increase the amount of variability accounted for in this model. Within and between person 

models also indicated that self-report and interviewer report did not significantly differ on 

ratings of blunted affect. Notably, affect ratings as measured by the SNS and NSI-PR were not 

significantly correlated (Table 2). Thus, although numeric values from these scales are similar, 

they may not be capturing the same aspects of blunted affect, and the conclusion that these 

measures are highly concordant cannot be safely made.  

Examination of whether cognitive functioning, drug use, anxiety, depression, and decreased 

emotional clarity impact the degree of discordance between self and interviewer ratings on 

blunted affect revealed one significant interaction after controlling for FWER (Table 5, Table 

5.1). In this domain, participants and interviewers rated blunted affect similarly at moderate 

levels of drug use frequency. However, interviewers rated individuals as having more affective 

flatness at low levels of drug use frequency, and having more affective expression at higher 

levels of drug use frequency (Figure 1). The DUF scale examines the frequency of use of 
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multiple drugs, including alcohol, marijuana, and stimulants. In the present sample, the most 

commonly endorsed substances were alcohol (80.00%) and marijuana (54.29%). Previous 

research has demonstrated that in both individuals with psychosis or at CHR, substance use is 

associated with a reduction in negative symptoms (Kristensen & Cadenhead, 2007; Potvin et al., 

2006); although this has not always been consistently demonstrated in early psychosis (Pencer 

& Addington, 2003). There are a few potential explanations for this observed interaction. First, 

it is possible that frequent substance use may have a disinhibiting effect on participants, which 

leads to interviewers to score them as more affectively expressive. Second, it may be possible 

that participants use substances more frequently in order to ameliorate negative symptom 

spectrum experiences, and thus, may rate themselves higher on blunted affect. As noted 

previously, blunted affect across participants and interviewers may not be being captured in 

the same manner in the present sample. This lack of correlation may be in part due to 

differences in measure design. For example, in the NSI-PR, interviewers are asked to rate 

blunted affect based on the percentage of observed gestures, expressions made, and length of 

verbal utterances per prompt during a semi-structured interview. However, the SNS asks 

individuals questions related to their individual internal experience rather than objective 

outward expression, for example “There are many happy or sad things in life, but I don't feel 

concerned by them” or “I don't have as much to talk about as most people”. Thus, an important 

next step in further investigating this finding and its implications would be to further assess this 

interaction after ascertaining whether these measures are truly capturing the same construct.  

In the domain of Alogia, empty model ICCs (Table 4) indicated that overall, 2% of the 

variability in alogia occurs at the individual (level 2) level, indicating that the reliability of 
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questionnaire and interview alogia scores within individuals was poor. When rater source was 

included in this model, the amount of variability accounted for increased (Conditional 

ICC=0.24). In line with hypotheses, alogia had comparatively lower concordance than other 

domains such as asociality and avolition, with interviewers rating alogia almost one standard 

deviation lower than participants rated themselves. Examination of whether cognitive 

functioning, drug use, anxiety, depression, and decreased emotional clarity impact the degree 

of discordance between self and interviewer ratings on alogia revealed one significant 

interaction after controlling for FWER (Table 5). Specifically, a significant between rater source 

by emotional clarity interaction was identified. In the present sample, interviewers rated 

participants similarly across all levels of emotional clarity. However, participants rated 

themselves significantly higher on alogia at low and moderate levels of emotional clarity (Figure 

2).  

Notably, alogia as measured by the SNS and NSI-PR were not significantly correlated in the 

present sample. As such, follow-up analyses to ascertain whether these measures capture the 

same construct is warranted. If these measures are capturing the same construct, it is possible 

that measure design may in part account for the observed interaction results. For example, 

interviewer ratings of alogia on the NSI-PR are based on objective observations such as what 

percentage of questions during an interview are responded to with excessive information, 

require follow-up, or are monosyllabic. As such, they may be rated more consistently across 

levels of emotional clarity as alogia measurement is purely objective. By contrast, self-reported 

alogia captures participants’ internal experience. Therefore, it is possible that at low levels of 

emotional clarity individuals rate themselves higher on alogia due to perceived difficulties 
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navigating and expressing emotional content, although their outward expression (e.g., quantity 

of speech) may remain consistent from an interviewer’s perspective. Similarly, it is possible that 

when individuals have higher emotional clarity they may also feel more capable in 

communicating and talking about their feelings with others and thus report less difficulty 

communicating on the SNS. Because participants systematically report higher levels of alogia at 

moderate to low levels of emotional clarity, emotional clarity may be an important component 

to include while developing future self-report measures of alogia. 

In the domain of anhedonia, four different self-report measures (SNS anhedonia, TEPS-

C, TEPS-A, and the summed score of TEPS-A and SNS anhedonia) were compared to interviewer 

report anhedonia as measured by the NSI-PR. Notably, each model followed the same 

overarching pattern. Each model demonstrated a very low empty model ICC, and when rater 

source was included into each model, the conditional ICC increased significantly, indicating a 

steep increase in the amount of variability accounted for in each model (Table 4). Furthermore, 

each model demonstrated a lower AIC and BIC for the within and between model as compared 

to the empty model, further supporting that rater source accounts for much of the difference in 

anhedonia scores. Contrary to hypotheses, across all measures, anhedonia was comparatively 

the most discordant negative symptom domain. Interestingly, depending on which self-report 

measure of anhedonia is examined, interviewers systematically rated either higher or lower 

than participants. Specifically, interviewers scored 1.30 and 1.58 standard deviations higher 

than participants on the SNS-anhedonia and summed anhedonia score respectively, and scored 

-1.58 and -1.71 standard deviations lower than participants on the TEPS-C and TEPS-A.  
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When cognitive functioning, drug use, anxiety, depression, participant sex, and decreased 

emotional clarity were examined in order to ascertain whether they impact anhedonia score 

discordance, one finding survived FWER correction (Table 5, Table 5.1). Specifically, participant 

anxiety significantly impacted rater responding on anhedonia as measured by the TEPS-A and 

NSI-PR; such that participants consistently rated themselves higher than interviewers on 

anticipatory anhedonia, and rated themselves higher on anticipatory anhedonia as their level of 

self-reported anxiety increased (Figure 3). One possibility for this finding is that heightened 

anxiety may begin to interfere with participants ability to look forward to and anticipate 

pleasurable experiences. Interestingly, interviewer-report of participant anticipatory anhedonia 

did not differ based on participant anxiety. Interviewer report may not have been impacted due 

to the way anhedonia is captured on the NSI-PR. Specifically, the NSI-PR captures information 

on peak intensity and frequency of pleasurable experiences. As such, it may be a more 

objective measure of anhedonia. Because participants systematically report higher levels of 

anticipatory anhedonia at higher levels of anxiety, anxiety may be an important component to 

include while developing future self-report measures of anticipatory anhedonia. 

When examining exploratory aims, a significant interaction was found for CHR status in 

the domain of anhedonia as measured by the NSI-PR and TEPS-C. Interviewers rated individuals 

lower on anhedonia overall compared to self-report; and rated CHR and non-CHR participants 

similarly to each other.  However, although participants rated themselves higher overall on 

anhedonia, individuals at CHR rated themselves significantly higher than non-CHR participants 

did.  When developing screening tools probing negative symptoms, it is ideal that CHR 

individuals score higher on measures than non-CHR peers so that they have a greater chance of 
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being identified as at potential risk. As such, the present study provides some evidence that the 

TEPS-C may be especially useful in identifying individuals with negative symptom spectrum 

experiences that are also at heightened risk for psychosis.  

These results are particularly interesting as the only measure of anhedonia for which 

CHR and non-CHR individuals rated themselves differently was solely examining consummatory 

pleasure. In the domain of anhedonia, a distinction is often drawn between anticipatory and 

consummatory anhedonia, with deficits in anticipatory but not consummatory pleasure often 

found in individuals with recent onset psychosis (Gard et al., 2007; Mote et al., 2014). This 

pattern has also been demonstrated with individuals at CHR (Cooper et al., 2018), although 

some evidence of consummatory pleasure deficits has also been identified in some studies 

(Liddle, 1989; Schlosser et al., 2012). As such, it is unexpected that individuals at CHR would 

rate themselves significantly higher than non-CHR peers on the TEPS-C alone. 

Another interesting finding in the present study is the lack of correlation between many 

self-report measures of anhedonia. This lack of correlation may indicate that although each 

scale is attempting to assess the same construct, they are capturing different aspects of 

anhedonia. However, even in anhedonia measures that were significantly correlated such as 

the SNS and TEPS-A, differences were identified in whether interviewers systematically rated 

participants either higher or lower than participants rated themselves. Due to these 

considerations and because models 8 and 8.1 were created utilizing aggregated scores from the 

SNS and TEPS-A (Table 4), it is important to consider that self-report anhedonia scales may be 

capturing anhedonia in different manners, and thus, although these measures are significantly 

correlated, it may not be appropriate to aggregate them. It is also important to note that the 
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TEPS, SNS, and NSI-PR have each been validated against other measures of negative symptoms. 

However, the measures utilized to assess convergent validity for each differ (Gard et al., 2006; 

Hajj et al., 2020; Ho et al., 2015; Pelletier-Baldelli et al., 2017). In order to investigate findings 

from the present study further, future studies may benefit from conducting factor analyses to 

further confirm whether different self-report anhedonia measures capture the same construct. 

If measures of anhedonia are capturing different constructs, they may have different underlying 

sources of discordance. 

Previous studies have consistently shown that decreases in social functioning correlate 

with increases in negative symptom severity (Kurtz, 2005; Milev et al., 2005; Sarkar et al., 

2015). As noted previously, in line with expectations, all interviewer-reported measures of 

negative symptoms significantly negatively correlated with social functioning. However, three 

SNS subscales did not correlate with social functioning (blunted affect, avolition, and 

anhedonia) nor did the TEPS-C. Previous research connecting increased negative symptoms 

with decreased social functioning is robust (Kurtz, 2005; Milev et al., 2005; Sarkar et al., 2015); 

thus, this discrepancy is unexpected and warrants further investigation. Interestingly, avolition 

as measured by the NSI-PR and SNS are significantly moderately positively correlated (r=0.53, 

p<.01). However, NSI-PR avolition was significantly correlated with social functioning, whereas 

SNS avolition was not. This may indicate that although these measures are both capturing 

aspects of avolition, they are capturing different types of information. The NSI-PR includes a 

detailed account of avolition and assesses what percentage of each day is spent engaging in 

active, goal-oriented activities. On the other hand, although the SNS also queries avolition, it 

does not include information on the number of active activities participants engage in. Thus, 
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although the SNS captures feelings such as a lack of motivation or an internal experience of 

tasks being difficult to get done, it may not capture the real impact of avolition on social 

functioning.  

While examining cognitive measures, only two significant correlations between negative 

symptoms and cognitive domains emerged. First, increased consummatory anhedonia as 

measured by the TEPS-C was associated with higher scores on a delayed episodic memory test 

(PWMT Delayed) (r=0.28, p<.05). Second, increased levels of blunted affect as measured by the 

NSI were associated with higher scores of mental abstraction/flexibility as measured by the 

PCET (r=0.24, p<.05). These associations were unexpected, as previous studies have associated 

increases in negative symptoms with decreased cognitive functioning. Nevertheless, despite 

these findings, no cognitive domains significantly impacted rater concordance. 

Interestingly, in the correlational results (Table 2), only interviewer-reported avolition 

was significantly correlated with depression (CESD) scores. However, every self-report measure 

of negative symptoms with the exception of alogia as measured by the SNS and consummatory 

anhedonia (TEPS-C) was significantly correlated with depression. Similarly, when examining 

anxiety (STAI), all self-report measures of negative symptoms with the exception of SNS blunted 

affect were significantly correlated with anxiety, whereas no interviewer reported negative 

symptom domain significantly correlated with anxiety. This provides some evidence that self-

report negative symptom scales may have poorer divergent validity with measures of related 

psychopathology than interviewer reported scales do. With this knowledge in mind, one 

solution to bridging the gap between self and interviewer report of negative symptoms may be 
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to remove items from these self-report measures that load highly onto depression or anxiety in 

future studies.    

Although the present study had many strengths such as utilizing a CHR enriched 

community sample, there are some notable limitations to the present study. First, it is 

important to note that many self and interviewer report measures of negative symptoms exist 

that were not included in the present study (such as the motivation and pleasure scale self-

report (MAP-SR) (Llerena et al.,2013) and the clinical assessment interview for negative 

symptoms (CAINS) (Forbes et al., 2010)). As such, further research is necessary to determine 

whether the same patterns of rater discordance exist across other negative symptom 

measures. Second, it is notable that data collection for the present project was paused for 

several months due to COVID-19 restrictions and resumed when remote interview capabilities 

and permissions were obtained. Notably, a subsample of the larger Philadelphia MAP study site 

sample was utilized in the present project. A subsample was utilized as negative symptom, 

emotional clarity, and cognitive measures for the current project were added to the larger MAP 

interview protocol, and individuals who completed all measures of interest were utilized in the 

present study. Although the vast majority of measures of interest did not significantly differ 

between the present subsample and the overall Philadelphia MAP sample, on average 

subsample participants scored slightly higher on anhedonia as measured by the NSI-PR and CES-

D.  

Many scales assessing negative symptoms have evolved over recent years to include 

each domain of negative symptoms. Although this is a necessary change and notable progress 

has been made in the availability of these scales, further work is needed. Previous studies have 
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indicated that self and interviewer report of negative symptoms are often discordant. The 

present study elucidated these findings by systematically examining each negative symptom 

domain and identifying the degree of discordance and potential contributors to discordance 

within each domain. One strength of the present study was that a community sample enriched 

with CHR participants was utilized, which is meaningful as a full range of experience was able to 

be captured. Some degree of significant discordance between self and interviewer report of 

each negative symptom domain was identified; with asociality and avolition demonstrating the 

highest concordance, and anhedonia demonstrating the most discordance. 

Multiple factors were ruled out as potential contributors to the discordance of rater 

scores across all negative symptom domains, including decreases in cognitive functioning, 

anxiety, depression, and participant sex. However, results indicate that integrating items 

probing emotional clarity may help reduce the discordance of rater scores in the domain of 

alogia. Furthermore, it may be pertinent for self-report measures to collect information on 

substance use, as the DUF scale was found to significantly impact the degree of rater 

discordance in the domain of blunted affect. Including measures assessing anxiety may also be 

pertinent when attempting to reduce rater discordance in the domain of anticipatory anxiety. 

Finally, it is notable that CHR status also impacted rater concordance in the domain of 

anhedonia (as measured by the TEPS-C and NSI-PR). One of the motivations of the present 

study was to inform negative symptom measurement methodology, which may improve self-

report screeners for psychosis risk. As such, it is noted that SIPS CHR status may not be available 

for inclusion in self-report screeners. However, it is important to note that CHR participants 

rated themselves significantly higher on anhedonia compared to non-CHR peers, providing 
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some evidence that high scores on the TEPS-C could be indicative of higher risk. Although 

multiple potential factors that impact score discordance were identified in the present study, 

more work is needed to further investigate factors that may bridge the gap between self and 

interviewer rated negative symptoms. Because negative symptoms often occur earlier than 

other signs of psychosis risk such as positive symptoms, their accurate identification through 

self-report is imperative in research working to identify individuals at CHR and track their 

symptoms over time.  
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