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Abstract 

 

Symptom Profiles Related to Psychotropic Medications in Youth at Clinical High-Risk for 

Psychosis  

 

By Qing (Dolores) Zhou                                         

Background: 

For individuals at clinical high risk for psychosis (CHR-P), research suggests that baseline 

antipsychotic use is linked with higher psychosis conversion, but this may be due to      

confounding symptom severity with medication.  This study examines associations between 

post-baseline psychotropic medication by CHR-P youth and changes in symptoms at 4-month 

follow-up. 

 

Methods: 

Utilizing data from the North American Prodrome Longitudinal Study 3 (NAPLS-3), we 

examined symptom severity reduction between baseline and 4-month follow-up among CHR-P 

youth not on baseline psychotropics. Positive, Negative, Disorganization, and General domains 

were evaluated using the Scale of Prodromal Symptoms (SOPS). We hypothesized that the 

initiation of antipsychotics post-baseline would be associated with reduced symptom severity at 

the follow-up compared to no psychotropic medication. Data analyses included nonparametric 

and propensity score matching methods to explore symptom trajectories across 3 medication 

types (antipsychotics, antidepressants, and antipsychotics with other psychotropics). 

 

Results: 

The sample included 138 participants in four groups: those receiving antipsychotic medication 

only (AP, n = 9), antipsychotic with other psychotropic medications (n = 8), antidepressant 

medication only (n = 17), and a group with no psychotropic medications (n = 104). In the non-

parametric test, significant medication group differences were found in positive (χ²(3, 138)  =  

9.67, p = .022) and general (χ²(3, 138)  =  9.3, p = .022) symptoms. Post-hoc tests showed that 

antidepressants group had less positive symptom reduction compared to the antipsychotic group 

(Z = 2.48, p = 0.039) and the antipsychotic with another psychotropic medication group (Z = 

2.40, p = 0.041. The antipsychotics (Z = -2.23, p = 0.076) and antidepressants group (Z = -2.21, p 

= 0.068) exhibited a greater decrease in general symptoms compared to no-medication control 

group. 

 

Conclusions:  

New antipsychotic medication prescription was associated with reductions in symptom severity 

over time, with variations observed across different symptom domains, underscoring the 

potential benefits of tailored symptom-specific management strategies in psychiatric care. 
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Symptom Profiles Related to Psychotropic Medications in Youth at Clinical High-Risk for 

Psychosis 

Schizophrenia and other psychotic disorders, are complex and often persistent disorders 

that impact millions of people worldwide, and pose a huge public health concern because of their 

profound impact and elevated mortality level (McGrath et al., 2008). With an incidence of 4.1 to 

13.2 per 100,000 people per year, schizophrenia and other psychotic disorders contribute 

significantly to the global health burden (Crespo-Facorro et al., 2021; McGrath et al., 2004). The 

Diagnostic and Statistical Manual of Mental Disorders-5 TR (American Psychiatric Association 

& American Psychiatric Association, 2013) defines psychotic disorders on the basis of the 

presence of two of the following three symptoms: delusions, hallucinations and/or disorganized 

speech.   

Because psychotic disorders are often debilitating and chronic, clinical researchers have 

expanded their focus to include the prodromal phase of psychosis. The prodrome is the period of 

functional decline and the gradual emergence of symptoms that typically precedes the clinical 

onset of psychotic symptoms (Powers et al., 2020; Yung & McGorry, 1996). This period prior to 

the first episode of psychosis (FEP) can range from months to years and is now considered the 

most likely stage for the provision of preventive interventions. Further, evidence that longer 

periods of untreated psychosis can worsen the long-term prognosis (Yu et al., 2023), has 

contributed to efforts to study the potential predictors of the transition from the prodromal stage 

to the onset of symptoms that cross the severity threshold to a psychotic disorder. 

Based on retrospective and prospective research findings, investigators have developed 

standardized measures of the subclinical symptoms that often precede psychosis onset (Miller et 

al., 2003; Modinos & McGuire, 2015; Powers et al., 2020). These are typically structured 



 

 

diagnostic interviews that measure the severity of attenuated (i e., subclinical) psychotic 

symptoms. Individuals who meet empirically-based criteria for being at risk for psychosis are 

often referred to as being at clinical high-risk for psychosis (CHR-P).  Because the modal age at 

onset of psychotic disorders is usually in the early to mid 20s, individuals who meet CHR-P 

criteria usually are adolescents or young adults (De Pablo et al., 2021).  

The present naturalistic study addresses an important question in the field of CHR-P 

research; specifically, whether psychotropic medications that are commonly used to treat patients 

with psychosis have the potential to reduce the severity of CHR-P symptoms and thereby 

potentially prevent or delay the FEP. Because antipsychotics (AP), antidepressants (AD) and 

stimulant medications are the most commonly prescribed medications for CHR-P youth, they are 

the focus of this investigation. 

The symptoms of Psychosis 

The symptoms of schizophrenia and other psychosis are typically grouped into two  

general classes, positive and negative, with some proposing that cognitive deficits constitute a 

separate class (Ginovart & Kapur, 2012; Habtewold et al., 2020). Positive symptoms, which 

include hallucinations, delusions, and disordered thinking, represent an impairment of normal 

processes and are considered the defining indicators of psychosis. Positive symptoms are 

characterized by features not present in individuals without psychosis, making them distinct and 

reliable diagnostic criteria for the disorder (McGrath et al., 2008). Negative symptoms are 

another domain that frequently occur in conjunction with the positive symptoms of psychosis. 

Included in this domain are affective blunting, social withdrawal, speech reduction, anhedonia, 

and avolition. By definition, negative symptoms entail a reduction or lack of normative 

experiences or behaviors. While the presence of one or more negative symptoms is not required 



 

 

for a diagnosis of a psychotic disorder, negative symptoms are present in a large proportion of 

individuals who meet diagnostic criteria for a psychotic disorder.  There is some evidence that 

negative symptoms can arise or worsen in response to AP medications or chronic psychotic 

illness  (American Psychiatric Association & American Psychiatric Association, 2013; Lehman 

et al., 2004), however recent large studies indicate that there is an average beneficial effect of AP 

medication for reducing the severity of both positive and negative symptoms (McCutcheon et al., 

2022; Sabe et al., 2021).  

Like negative symptoms, cognitive symptoms are not required for a diagnosis of 

schizophrenia or any other psychotic disorder, but they are present in a large proportion of cases.  

Cognitive symptoms include deficits in attentional, working memory, and cognitive control 

functions (Kapur & Mamo, 2003). If they are severe, cognitive symptoms can substantially 

impair general functional abilities, including communication (Diagnostic and statistical manual 

of mental disorders: DSM-5™, 2013). Nonetheless, it is well-documented that some patients 

with psychosis manifest cognitive abilities that are above average (Lee et al., 2024). 

Epidemiology of Schizophrenia and other Psychoses 

Recent systematic reviews have documented evidence for a variety of demographic 

correlates of psychosis (Staines et al., 2022).  Typically first manifesting in adolescence and 

young adulthood, the peak age at clinical onset is about 20.5 years based on global population 

data (Solmi et al., 2022).  Among individuals diagnosed with FEP, 51% progress to 

schizophrenia, and 33% develop non-affective psychotic disorders (Kirkbride et al., 2017). Early 

intervention in FEP has been shown to enhance long-term prognosis by minimizing the duration 

of untreated psychosis (DUP), thereby reducing disability linked to psychotic disorders (Catalan 

et al., 2024). The adverse correlates of DUP as measured at first presentation, include more 



 

 

severe negative symptoms and attempts at self-harm, and longitudinal follow-ups reveal poorer 

prognosis and lower chance of remission in those with longer DUP (Howes et al., 2021). 

Sociodemographic factors are also linked with psychosis. Evidence suggests that sex is 

associated with schizophrenia and other psychotic disorders, such that males show a higher 

incidence (Giordano et al., 2021), earlier age at onset of symptoms, and poorer long-term 

prognosis than females (Aleman et al., 2003). Lower socioeconomic status (McGrath et al., 

2008),  migrate status (Saha et al., 2005), and racial minority status  are also associated with an 

elevated risk for schizophrenia and other psychoses (Bresnahan et al., 2007). It has also been 

shown that childhood abuse, season of birth, urbanicity, and substance use act in shifting toward 

a spectrum encompassing severe psychotic symptoms, ranging from mild subclinical psychosis 

to fully developed FEP (Alemany et al., 2015; Oliver et al., 2019). Understanding these 

epidemiological trends is vital for advancing our comprehension of the etiological complexities 

of schizophrenia, paving the way for targeted research into its pathophysiological underpinnings 

and treatment responses.  

Etiological Factors for Psychosis. 

Research accumulating over the past 4-5 decades has led to the conclusion that the 

etiology of psychotic disorders is complex and multifaceted in nature, with genetic, 

environmental, and neurobiological factors interacting to impact the emergence and trajectory of 

the disease (Kim, 2016). Genetic and other neurobiological vulnerabilities have been shown to 

have compelling implications for CHR-P and FEP (Bocchio-Chiavetto et al., 2018). 

Genetic contributions to schizophrenia are significant, with an estimate of approximately 

80% heritability based on Family and Twin studies (Trifu et al., 2020). These studies show a 

proportionally increased risk with genetic proximity to the affected individuals. However, to 



 

 

date, no single gene has been identified to account for a large proportion of the variance in risk.  

Instead, with advances in genetic research, especially genome-wide association studies, 

researchers have identified more than 100 loci linked to schizophrenia risk.  Among these, key 

genes such as ZNF804A, DISC1, and NRG1 have been implicated in synaptic functioning and 

neurodevelopment. In addition, there is evidence that mutations, usually de novo, are often the 

source of vulnerability to psychosis. These involve genetic variations that have a large effect 

size, such as deletions at 22q11.2 which dramatically increases the risk of psychosis (Legge et 

al., 2021). Epigenetic mechanisms, including DNA methylation, further modulate gene 

expression in response to environmental influences. The genetic architecture of schizophrenia 

remains complex, involving interaction between numerous small-effect variants, rare structural 

mutations, and environmental factors, hence pointing to the multifactorial nature of the disorder. 

One ongoing line of investigation is concerned with prenatal development, and has 

yielded evidence that risk for schizophrenia can originate during fetal stages, based on data 

showing elevated  obstetric complications (DiPiro et al., 2014) and fetal neurodevelopmental 

disturbances (Vanes et al., 2022). These findings suggest that these prenatal factors may disrupt 

neurodevelopment, potentially leading to abnormalities in fetal brain structure and/or function. 

Further, seasonal exposure to prenatal maternal viral infections increase susceptibility to 

developing the disorder (Walker et al., 2004) as does elevated maternal prenatal stress levels and 

infections (Mawson & Morris, 2023). 

At the level of neurotransmitters, common theories of the biological substrate of 

schizophrenia emphasize the fundamental role of neurotransmission imbalances, including 

abnormalities in neurotransmitters such as dopamine and serotonin, as well as alterations of 

neurochemicals like glutamate and gamma-aminobutyric acid (GABA) (Oliver D. Howes et al., 



 

 

2024; Patel et al., 2014). There is evidence consistent with abnormalities in all of these 

neurotransmitters in some patients with psychosis, and the variability in the findings likely 

reflects etiological heterogeneity in psychosis (O. D. Howes et al., 2024). There is broadest 

consensus concerns the dopamine hypothesis, which posits that schizophrenia patients exhibit 

elevated dopamine levels in the amygdala and a reduction in GABAergic neurons, particularly in 

the hippocampus (Reynolds, 2022). Currently, D2 and D3 receptor blockade via AP medication 

remains the primary treatment focus, though its efficacy in addressing functional and cognitive 

deficits is limited. The hypothesis suggesting heightened D4 receptor activity in schizophrenia 

has not produced consistent results across studies (Reynolds, 2022). Findings such as reduced 

medial temporal lobe size and enlarged ventricles further connect the risk of developing 

schizophrenia to brain alterations (DiPiro et al., 2014). 

The biopsychosocial model is commonly employed to describe the etiology of DSM-

defined schizophrenia and other psychotic disorders, highlighting the complex interplay of 

genetic, biological, and environmental factors (Bolton, 2023). However, clear distinctions 

between the etiologies of schizophrenia and other psychotic disorders remain elusive (Bhati, 

2013). Even within the spectrum, numerous overlaps and shared features have been identified 

among schizophrenia-related conditions, suggesting the potential absence of distinct etiological 

boundaries between various psychotic disorders (Loch, 2019). 

Clinical High-Risk for Psychosis CHR-P and FEP 

As noted above, investigations of prodromal pathways to psychosis can aid in monitoring 

ongoing risk status and inform prevention efforts. The Structured Clinical Interview for 

Psychosis-Risk Syndromes (SIPS) (McGlashan et al., 2010), which is widely used in clinical 

research, include three categories of CHR-P syndromes. The Attenuated Psychotic Symptoms 



 

 

(APS) refers to attenuated positive psychotic symptoms that are milder, subclinical 

manifestations of psychosis, such as odd beliefs or unusual perceptual experiences, that do not 

reach full psychotic intensity but indicate a risk for future psychosis. Brief Limited Intermittent 

Psychotic Symptoms (BLIPS) involve short periods with fully developed psychotic symptoms, 

like hallucinations or delusions, which appear only intermittently without persisting. Genetic 

Risk and Functioning Deterioration (GRFD) applies to individuals with genetic risk for 

psychosis, for example, having a close family history of the disorder, along with a marked 

deterioration in their social or occupational functioning in last year (Poletti et al., 2024). These 

three CHR-P subtypes are often followed by full-blown psychosis, and even among those who 

do not convert to psychosis, 75% still exhibit functional deficits despite reduced psychotic 

symptoms (Allswede et al., 2020).  Based on the most recent data, approximately 25% of those 

who meet CHR-P criteria eventually go on to develop a DSM psychotic disorder (Worthington et 

al., 2020). 

Pursuing the goal of targeted preventive intervention for psychosis necessitates predicting 

the risk of psychotic transition with optimal accuracy, thus highlighting the potential utility of 

risk calculators and prognostic markers. Several variables obtained in a standard clinical 

setting—such as the severity of APS, impairment in social functioning, and reduction in verbal 

learning and retention—demonstrate a significant correlation with the progression to psychosis 

and are incorporated into the risk calculator (Cannon et al., 2016).  

Inflammatory biomarkers, such as cortisol, albumin, and interleukins (e.g., IL-1β, IL-6), 

have also been studied as indicators of prodromal symptoms in CHR-P individuals, with 

biomarkers shown to predict the transition to psychosis (Khoury & Nasrallah, 2018). For 

example, cell-adhesion molecules, fatty acids, and salivary cortisol have been identified as 



 

 

potential state indicators (Khoury & Nasrallah, 2018; Perkins et al., 2015; Walker et al., 2013). 

However, findings on CRP as a biomarker are inconsistent due to its nonspecific nature and 

confounding factors (Miller et al., 2014; Singh & Chaudhuri, 2014).  

Trait biomarkers, such as elevated levels of IL-12, TNF-α, and IFN-γ, are consistently 

observed throughout all stages of schizophrenia, while state biomarkers like IL-1 and IL-6 

increase during acute episodes (Miller et al., 2011). Serum albumin reductions have also been 

proposed as a trait indicator for psychosis, with significant baseline reductions observed in CHR-

P individuals who later developed psychosis, independent of AP use or diet (Khoury & 

Nasrallah, 2018). Elevated serum complement expression has been linked to higher symptom 

scores in FEP but not in CHR-P (Cropley et al., 2023). 

  Overall, when compared to ratings of the severity of APS, the research on biomarkers in 

CHR-P indicate that they are more accurate and have stronger predictability in predicting 

conversion to psychosis (Ciarleglio et al., 2019).   

Treatment 

Given the profound adverse effect of symptoms on daily life for both patients and those 

around them, pharmacological intervention serves as a primary treatment modality for psychosis, 

particularly during the early critical phase of the disorder (Lehman et al., 2004). In addition, 

because mood disorders are often comorbid with psychosis or precede psychosis (Buckley et al., 

2009), many psychosis patients are also prescribed an antidepressant or mood stabilizing 

medication (Correll et al., 2015).  Another class of drugs that are also administered to patients 

with psychosis are the stimulants, such as methylphenidate. As with AD, the reason for this is 

that attentional deficits are often observed prior to or following the onset of psychotic symptoms. 

Not surprisingly, individuals who meet criteria for CHR-P are also more likely than healthy 



 

 

controls to be prescribed the above medications by community psychiatric practitioners (Fusar-

Poli et al., 2019).  The reason for this is that practitioners sometimes view subclinical psychotic 

symptoms as warranting an AP treatment (Larson et al., 2010). In the sections below, the 

characteristics and effect of these medications are described. 

Antipsychotics 

AP medications, normally prescribed for the treatment of psychotic disorders (e g., 

schizophrenia, schizophreniform disorder, schizoaffective disorder, and brief psychotic disorder), 

are classified into first-generation AP (FGAs) and second-generation AP (SGAs) (Emsley et al., 

2013).  Both have been shown to be highly effective in reducing the severity of symptoms, the 

likelihood of relapse after the first episode of psychosis, and the impairment in role function that 

is often associated with psychosis (Tibbo et al., 2014).  Thus, AP medications are considered the 

standard, first line of care in treating FEP patients (Gómez-Revuelta et al., 2020). 

The extrapyramidal side effects (EPSEs) associated with FGAs served as the impetus for  

the development of SGAs, which are labeled 'atypical' due to their distinct binding affinity and 

significantly lower likelihood of inducing such side effects (Ginovart & Kapur, 2012). AP 

medications primarily reduce the severity of positive symptoms of psychosis, and it is presumed 

that this is a result of the inhibition of dopamine activity in D2 receptors in subcortical brain 

regions (Galletly et al., 2016). There is also evidence of treatment efficacy for negative and 

cognitive symptoms with the prescription of SGAs, likely attributable to their modulation of 

dopamine activity in the prefrontal cortex by 5-HT2A antagonism with D2 blockade (DiPiro et 

al., 2014).  

AP have also been shown in various studies to be associated with improved sleep quality, 

likely due to their sedative properties (Lambert et al., 2004). However, other research has 



 

 

indicated that these medications may also prolong REM sleep latency and reduce slow-wave 

sleep (Doghramji & Jangro, 2016; Krystal et al., 2008). This discrepancy underscores the 

potential for individual variability in the effect of AP on neurotransmitter systems (Lin et al., 

2023). Given that the principal symptoms, particularly the positive symptoms of schizophrenia, 

can contribute to significant interpersonal and occupational impairments (Diagnostic and 

statistical manual of mental disorders : DSM-5™, 2013), the use of AP in mitigating positive 

symptoms may also exert broader effects on overall symptomatology.  

Antidepressants 

Because of the high rate of comorbidity of mood disorders, especially depression, and 

psychoses, many patients diagnosed with a psychotic disorder are also prescribed an 

antidepressant. The impact of AD on psychosis remains contentious, as some studies identify 

them as potential triggers for mania and psychosis (Adrian Preda et al., 2001). However, Helfer 

et al. found that complementary AD yields modest benefits for depressive and negative 

symptoms, with minimal risk of psychosis exacerbation or side effects (Helfer et al., 2016). 

Numerous studies also demonstrated that combining AP with AD is better at alleviating negative 

symptoms of schizophrenia (Singh et al., 2010), though this efficacy appears confined to FGAs 

(Galling et al., 2018). A systematic review of research with CHR-P individuals identified an 

association between the use of AD at baseline in a longitudinal setting and a reduced conversion 

rate of psychosis in individuals, although the underlying mechanisms have not yet been 

investigated (Raballo et al., 2023a). Sleep disturbances, including insomnia, are a key symptom 

in major depressive disorder, functioning both as a predictor and a secondary manifestation of 

the condition (Fang et al., 2019). Consequently, the sedative properties of AD may play a 



 

 

beneficial role in addressing sleep-related issues in patients with psychoses or at CHR-P, 

functioning similarly to those of melatonin receptor stimulants (Kamath et al., 2015). 

Mood Stabilizers 

Mood stabilizers, such as lithium and carbamazepine, referring to medication that 

functions in prevention or treatment of bipolar symptoms (Bauer & Mitchner, 2004), are 

commonly used alongside AP in improving emotional regulation and behavioral patterns (Leucht 

et al., 2003); however, there is a notable absence of reliable randomized controlled trials 

evaluating their effectiveness for CHR-P individuals (Leucht et al., 2014). 

Psychotropic medication and CHR-P 

AP have been demonstrated to effectively reduce the severity of psychotic symptoms in 

individuals diagnosed with psychosis (Correll et al., 2018). A recent meta-analysis of real-world 

cases has shown the significant efficacy under randomized clinical trials (RCTs) settings 

(Efthimiou et al., 2024). However, counterintuitively, some recent naturalistic study findings on 

CHR-P samples have found that AP prescription at baseline (Zhang et al., 2022) or following 

baseline assessment (Preti et al., 2022) was associated with more severe symptoms and baseline 

impairment and served as a predictor of subsequent symptom severity and higher likelihood of 

conversion to psychosis at 1-year follow-up (TianHong Zhang et al., 2022). In another 

naturalistic study, CHR-P individuals who were AP-naïve were compared to those on an AP at 

baseline; those exposed to AP manifested greater baseline positive symptom severity, lower 

Global Assessment of Functioning scores, and higher rates of prior hospitalization, but also 

greater improvement in negative and disorganized symptoms, although there were no differences 

in follow-up psychosis transition or symptomatic improvement as a function of baseline 

AP( Pelizza et al., 2024). In terms of cognitive functioning, the absence of AP has been shown to 



 

 

be associated with better cognitive recovery in CHR youth (Zhang et al., 2024). Some other 

naturalistic studies demonstrated that CHR-P individuals who were prescribed AP had a higher 

transition rate to psychosis compared to those who did not receive such prescriptions (Pelizza & 

Di Lisi, 2023), particularly among those with mild symptoms (e.g., SIPS total positive score 

<10) (Raballo et al., 2023a). The transition rate appeared dose-dependent, with higher doses of 

AP linked to an increased likelihood of progression to psychosis (Raballo et al., 2020, 2023b, 

2024). Consistent with previous reports on patients diagnosed with FEP, a study at the Shanghai 

Mental Health Center found higher functional remission rates in individuals treated with AP 

during FEP compared to those treated during the CHR phase (Zhang et al., 2021).   

Most of the above naturalistic studies focused on baseline medication status in CHR-P 

participants, as opposed to the introduction of AP after baseline. Further, they did not control for 

other psychotropic medications, such as AD, which often prescribed in conjunction with AP.  

There are only a few placebo-controlled clinical trials of AP treatment in CHR-P samples. One 

investigation of 60 CHR-P patents revealed no significant difference between the groups 

(olanzapine versus placebo) in the rate of conversion to psychosis over a one-year period 

(McGlashan et al., 2006).  But olanzapine did reduce the severity of positive symptoms. In a 

more recent placebo-controlled clinical trial of cognitive behavior therapy (CBT) and AP for 

CHR-P youth,  the results showed no significant difference in the progression of symptoms 

(including transition to psychosis) among the treatment groups, with all showing a decline in 

positive symptoms as well as other symptoms domains (Bechdolf et al., 2023). However, the 

study had a high level of attrition, with most participants expressing a preference to be in the 

CBT treatment groups, and those in the AP or placebo group showed greater and earlier attrition. 

Of those who discontinued the medication/placebo trial, most did so because they did not want to 



 

 

take any medication or had experienced adverse medication side effects. These findings led to 

the conclusion that CBT is more acceptable and tolerable than AP in people meeting criteria for 

CHR-P.   

For CHR-P individuals, a positive correlation between higher symptom scores as well as 

increased conversion rates and AP drugs was discovered in many studies, independent of 

preliminary risk enrichment (Raballo et al., 2021a, 2021b, 2024). This result likely reflects the 

tendency of treatment providers to prescribe medication to individuals with more severe CHR-P 

symptoms. Additionally, after adjusting for age, sex, and level of education, the results indicate 

that positive and disorganization symptoms were the primary factor that clinicians took into 

account when choosing AP for CHR-P people (Zeng et al., 2022). Ethical concerns and 

methodological challenges have limited the number of RCTs on AP use in CHR-P populations 

(Di Lisi et al., 2024). While evidence for preventing transition to psychosis remains weak, AP 

are supported in reducing symptom severity even though in a mild way (Zhang et al., 2020). 

More studies have been able to demonstrate the difference between CHR-P subgroups. 

Zeng and colleagues found that CHR-P participants prescribed AP had a lower mean age, a 

higher percentage of female participants, more severe psychotic symptoms, and more degraded 

general function compared to those not on AP medication, based on data drawn from the 

Shanghai Mental Health Center in China (Zeng et al., 2022).  

The side effects of AP medication have resulted in hesitation among clinicians and 

clinical researchers to recommend AP medication for CHR-P individuals. Common side effects 

of AP medications include weight gain, sedation, and anticholinergic effects. The prevalence of 

these side effects varies among different AP agents and individual patient variations (Leucht et 

al., 2013). Thus, the prescription of AP, including both first and second generations, is not 



 

 

advised as the initial course of treatment for CHR-P due to the side effects (Galletly et al., 2016). 

Typically, SGAs are more likely to be suggested given attenuated extrapyramidal side effects 

and greater tolerance’ compared to FGAs, whereas the efficacy of SGAs requires further 

examination assessing the potential confounders that may affect compliance rate (Kahn et al., 

2008).  

ADs are commonly prescribed for patients with psychosis, particularly those exhibiting 

prominent negative symptoms (reference). A naturalistic study identified an association between 

antidepressant use and reduced rates of delayed psychosis-related hospitalization (Puranen et al., 

2023). This result aligns with the prevailing prognostic role of depression in psychosis 

(Upthegrove et al., 2017). While the present evidence for AD in preventing psychotic transition 

in CHR-P subjects is still under debate, a few studies have suggested that they can contribute 

towards minimizing accompanying symptoms such as depression and anxiety (Raballo et al., 

2023a). Unlike AP, whose administration is intended to minimize psychotic symptoms, AD have 

a function in regulating affective disturbances, contributing towards minimizing functional 

impairments (Anand et al., 2007). However, direct efficacy in minimizing psychotic symptoms 

and altering the course of psychosis is less established and some studies have raised a concern of 

potential negative AD-related functional deficits (A. Preda et al., 2001). Further studies will have 

to establish whether AD have a function in regulating symptoms in CHR-P subjects and in 

altering long-term prognosis in terms of psychotic risk. 

Purpose of the Present Study 

As noted, there have been relatively few clinical trials of AP medication in CHR-P 

samples, and those conducted have limitations, such as small numbers of subjects and high rates 

of attrition often due to side effects. Moreover, most clinical guidelines have reached a consensus 



 

 

that AP should not be prioritized in preventive strategies and should be administered with 

considerable caution (Poletti et al., 2024) due to the potential adverse side effects, particularly in 

younger individuals with less severe symptoms (Raballo et al., 2021a). As a result, few clinical 

trials with AP are currently being conducted with CHR-P samples.   

In sum, although the efficacy of AP for treating psychosis has been well established 

through many large-scale clinical trials, the findings on AP in CHR-P samples suggest less 

efficacy and have raised questions (Di Lisi et al., 2024). The seemingly inconsistent results are 

likely attributable to a variety of factors.  First, in naturalistic studies there is typically a relation 

of positive symptom severity with the likelihood of medication prescription to CHR-P 

individuals, with community clinicians appropriately prescribing AP based on symptom severity. 

While the confound of baseline positive symptom severity with medication status presents 

challenges, it can be reduced in naturalistic studies by excluding CHR-P participants who are on 

psychotropic medication at baseline. A second challenge is the fact that many CHR-P individuals 

are on multiple psychotropic medications, and previous naturalistic studies have generally not 

taken this into consideration.  Thus, separate examination of medication classes is needed to 

understand the potential effects of a specific medication. To date, this has not been done in 

naturalistic studies of medication in CHR-P. Finally, in the case of placebo-controlled clinical 

trials, there is another set of challenges, with the most important being the reluctance of CHR-P 

patients to agree to take any psychotropic or placebo and the higher rate of attrition due to 

medication side effects.  

The significant limitations of previous naturalistic studies of psychotropic medications in 

CHR-P will be addressed in the present study with some methodological improvements.  

Specifically, the present study will 1) include only CHR-P participants who are not on 



 

 

psychotropic medication at baseline, but begin taking one before the follow-up, 2) examine 

medication subtypes (AD and AP) separately, and 3) use a baseline to follow-up interval that 

optimizes the detection of beneficial medication effects but minimizes attrition due to adverse 

side effects, and 4) examine changes in symptom severity relative to baseline, rather than 

absolute levels across medication groups. Identification of such temporal changes in symptom 

profiles in response to specific treatments over time could give invaluable insight into what 

works best for preventing worsening of symptoms or onset of psychosis. Addressing this gap 

could lead to more accurate and timely therapeutic approaches, potentially improving prognosis 

and patient outcomes in CHR-P population. Hence, we hypothesize the following: (1) There will 

be significant differences in the changes in symptom profiles from baseline to the 4-month 

follow-up between the medication groups and the CHR-P control group. Specifically, individuals 

receiving AP will demonstrate a more pronounced decline in symptom severity ratings compared 

to those without medication. Likewise, those prescribed AD will experience a more substantial 

reduction in symptoms, highlighting the pharmacological impact of these treatments. (3) We 

further expect that these differences will be evident in both the severity and type of symptoms, 

with both AP group and  showing greater improvement in the positive and general symptom 

scales compared to CHR-P control group, and (4) antidepressant group exhibiting more 

pronounced improvements in the negative symptom and general symptom domain compared to 

CHR-P control group, consistent with the specific targets of these treatments. 

Method 

Participants 

This sample comprises 138 CHR-P participants who completed a baseline assessment as 

well as a 4-month follow-up in a longitudinal study conducted as part of the North American 



 

 

Prodrome Longitudinal Study 3 (NAPLS-3), a multi-site, collaborative consortium comprising 

nine distinct study sites. Participants in the NAPLS-3 study consist of self-referrals as well as 

recruitment and referrals from healthcare professionals and providers. Most CHR-P minors face 

significant barriers to independently accessing mental health resources; thus, parents are usually 

seeking help through clinical studies on behalf of minors. The baseline recruitment period 

spanned from February 2015 to November 2018. Data were obtained through standardized 

clinical assessments conducted bi-monthly during the initial 8-month period for medical and 

biological evaluations, followed by clinical assessments at 12, 18, and 24 months for longitudinal 

follow-up. The exclusion criteria are a present or past diagnosis of a psychotic disorder, any 

diagnosed central nervous system disorder, or an IQ score below 70 (Addington et al., 2022). In 

addition, for the present study, only those who were medication free at baseline were included. 

Thus, all CHR-P participants who were not on any psychotropic medication at baseline 

assessment but who either initiated treatment with an AP, AD, or psychostimulants, or remained 

medication-free between the baseline and 4-month follow-up were included. The sample of this 

study is restricted to CHR-P individuals who meet the Criteria of Psychosis-Risk Syndromes 

(COPS), as determined by the Structured Interview for Psychosis-Risk Syndromes (SIPS). Given 

the expected natural decline in sample size over time due to subject attrition or missed 

appointments, this study focused on baseline and four-month follow-up assessments as those 

assessment time points were available for largest number.  

All participants included in the present study reported not being on psychotropic 

medication at baseline assessment but initiated treatment with any of 3 types psychotropics (AP, 

AD, psychostimulants), or remained medication-free prior to the four-month assessment. All 

medication information was updated at each visit through parent-reported or self-reported 



 

 

medication logs (Addington et al., 2022). Detailed description of NAPLS-2 study procedures can 

be found elsewhere (Addington et al., 2007; Cannon et al., 2008). 

In this study, a 4-month follow-up was selected to balance the need for sufficient time to 

observe meaningful symptom changes and minimize confounding factors. A shorter follow-up, 

such as two months, would likely suffer from limited sample size and insufficient time for 

medications to show measurable effects, as most require at least a week. Conversely, extending 

the follow-up beyond four months could introduce uncontrollable variables, such as 

hospitalization or medication changes, potentially confounding the results. The 4-month interval 

provides an optimal timeframe to capture clinically relevant changes while maintaining control 

over intervening variables. 

Measures 

SIPS and SOPS 

Using the standardized, structured SIPS clinical interview, symptoms were classified into 

five categories (positive, negative, general, disorganization, and total) based on the Scale of 

Psychosis-Risk Symptoms (SOPS), with all scores assessed through the SIPS, administered by 

trained interviewers (McGlashan et al., 2010). In this study, symptom severity was evaluated using 

a comprehensive scale that encompasses four general categories: positive symptoms (5 items), 

negative symptoms (6 items), disorganized symptoms (4 items), and general symptoms (4 items), 

with each item rated on a scale from 0 to 6. The total symptom severity score was derived by 

summing the ratings across all items within each symptom domain, yielding an overall measure of 

symptom severity for each domain.  

Statistical Analysis 

Tests of the dependent variables were conducted to determine if parametric procedures 



 

 

were appropriate for the data. The results showed that the following assumptions were violated. 

The Shapiro-Wilk test for residuals of the symptom scores revealed a significant deviation from 

normality (W = 0.91, p < .001). Additionally, Levene’s test for homogeneity of variance indicated 

violations for total symptoms (F = 2.96, p = .04), positive symptoms (F = 2.79, p = .04), and 

disorganization symptoms (F = 3.56, p = .02) at baseline. 

Because the dependent variable distributions did not meet requirements for parametric tests, 

all data analyses were conducted with nonparametric procedures. First, Friedman and Kruskal 

Wallis tests were conducted, then Kruskal Wallis tests were performed again after propensity score 

matching analyses. Nonparametric tests were conducted using R and SPSS due to violations of the 

assumptions underlying a series of univariate and multivariate analyses of variance (ANOVA). 

Tests focused on assessing the overall effect of the four medication groups (AD, AP, stimulants or 

no medication) and time on the difference in symptom scores across the four symptom domains 

including positive, negative, general, and disorganization. Non-parametric tests were the Friedman 

test and Kruskal-Wallis test. The Friedman test is a repeated measures test designed to account for 

within-subject variability as an extension of the Wilcoxon signed-ran test and was applied to assess 

differences between baseline and four-month time points. The rank-based Kruskal-Wallis test is 

used to compare three or more independent groups to detect distinctions between differences of 

distributions (Hazra & Gogtay, 2016) and was employed for comparisons across independent 

medication groups. For these analyses, symptom scores were calculated by subtracting baseline 

symptom scores from four-month follow-up values for each symptom domain in Kruskal-Wallis 

test, with these changes in symptom scores serving as the dependent variables. The change scores 

were used due to inability of Kruskal-Wallis test in directly capturing the magnitude of symptom 

improvement or deterioration over time, allowing for a more precise comparison of treatment 



 

 

effects across medication groups while accounting for baseline variability. Pairwise post-hoc 

comparisons were conducted using the Wilcoxon rank-sum test. This approach facilitated the 

analysis of both the main effects of treatment and time, as well as the interaction effects between 

treatment group and time on symptom changes.  

To further examine medication effects, a propensity score matching (PSM) was employed 

to identify medication-control subjects for participants receiving AP only (AP, n=9), AP with other 

psychotropic medications (AP+, n=8), and AD (n=17). PSM is a causal inference method used to 

reduce confounds or selection bias in an observational study by matching participants from 

different groups based on their probability of receiving a treatment (Austin, 2011). The matching 

was selected from medication-control group and was solely based on baseline positive symptoms, 

given the findings described above that more severe baseline symptoms tend to be associated with 

medication in CHR-P samples. For each medication group, nearest-neighbor matching without 

replacement was performed using logistic regression to estimate propensity score. The number of 

paired matches chose from medication-control group was exactly the same as medication groups. 

Balance between matched groups was assessed through t-test comparisons of baseline 

characteristics (sex, age, years of education, positive symptoms scores, negative symptom scores, 

general symptom scores, and disorganization symptom scores) (see Table 6). The same set of non-

parametric tests were then performed again with the matching data. This approach helped control 

selection bias and allowed for more reliable comparisons in this naturalistic design. 

Data completeness was assessed within each symptom domain, as a majority of participants 

were evaluated solely for positive symptoms, given that positive symptoms are the primary criteria 

for determining CHR-P status. Cases with entirely missing data for one assessment point (either 

baseline or four-month follow-up) were excluded from the analysis (n = 3).  This left a total of 



 

 

XXX cases with data for positive symptoms only and XXX with data for all of the symptom 

domains.  

Results 

Participant Demographic and Clinical Characteristics 

The study included 138 participants (M = 17.7 years, SD = 3.58), of which 78 (56.1%) 

were male. Baseline demographic and symptom comparisons of included versus excluded are 

shown in Table 1. Individuals excluded from the analyses due to missing data at follow-up were 

characterized by more severe ratings on the following symptoms at baseline: P1. Unusual 

Thought Content/Delusional Ideas (t(804) = -2.74, p = .002), P3. Grandiose Ideas (t(804) = 4.18, 

p < .001) and P4. Perceptual Abnormalities/Hallucinations (t(804) = -4.6, p < .001) demonstrated 

a statistically significant difference. It has previously been shown that the severity of symptoms 

is associated with attrition in longitudinal studies (McCabe, et al.,2022). Thus, as reported for 

other CHR-P samples, those lost to follow-up tended to have more severe positive symptoms at 

baseline.  

Table 1 

Demographic and Symptom Comparison of Included v. Excluded CHR-P Participants 

  Included Excluded  P value 

Sample Size (N) 138 668   

Male (%) 77 (55.8%) 356 (53.3%) .66 

Age (mean (SD)) 17.7 (3.6) 18.4 (4.1) .08 

Education (mean (SD)) 11.2 (2.9) 11.6 (3.2) .18 

Baseline Positive Symptoms     
  P1. Unusual Thought Content/ 

Delusional Ideas 3.60 (1.24) 3.27 (1.59)** .02 
  P2. 

Suspiciousness/Persecutory 

Ideas 2.99 (1.45) 2.71 (1.67) .07 



 

 

  P3. Grandiose Ideas 0.49 (0.98) 0.90 (1.33) ** <.001 

  P4. Perceptual Abnormalities/ 

Hallucinations 3.30 (1.40) 2.68 (1.65) ** <.001 

  P5. Disorganized 

Communication 1.83 (1.54) 1.83 (1.52) .97 

Negative Symptoms     

  N1. Social Anhedonia 2.21 (1.75) 3.66 (12.46) .17 

  N2. Avolition 2.11 (1.58) 3.93 (12.43) .09 

  N3. Decreased Expression of 

Emotion 0.99 (1.18) 2.91 (12.53) .07 

  N4. Decreased Experience of 

Emotions and Self 1.85 (1.47) 3.37 (12.49) .15 

  N5. Decreased Ideational 

Richness 1.01 (1.23) 2.87 (13.07) .10 

  N6. Occupational Functioning 1.91 (1.79) 3.98 (12.47) .05 

General Symptoms     

  G1. Sleep Disturbance 2.11 (1.41) 3.86 (12.97) .11 

  G2. Dysphoric Mood 2.78 (1.58) 4.53 (12.37) .10 

  G3. Motor Disturbances 0.93 (1.04) 2.68 (13.62) .13 

  G4. Impaired Tolerance to 

Normal Stress 2.51 (1.89) 4.50 (13.47) .08 

Disorganization Symptoms     
  D1. Odd Behavior or 

Appearance 0.55 (1.06) 2.37 (12.57) .09 

  D2. Bizarre Thinking 0.88 (1.20) 2.48 (12.56) .13 

  D3. Trouble with Focus and 

Attention 2.37 (1.32) 3.92 (12.40) .14 

  D4. Impairment in Personal 

Hygiene 0.64 (1.16) 2.51 (13.11) .09 

* p < .05 

** p < .001 

Demographic characteristics and baseline clinical ratings of the sample by medication 

status (4 groups) are presented in Table 2, showing no significant differences in age, sex, 

education, and symptom domains across groups. The average age is similar across all groups 

(ranging from 16.1 to 18.9 years) although some nonsignificant variation was found in sex-at-



 

 

birth distribution, with the AP group having the highest percentage of males (66.7%) and the 

AP+ group having the lowest (33.3%). The sample consists of 4 First Nations participants 

(2.9%), 10 East Asians (7.25%), 3 Southeast Asians (2.17%), 5 South Asians (3.62%), 20 Black 

participants (14.49%), 7 Central/South Americans (5.07%), 69 White participants (50%), 1 

Native Hawaiian or Pacific Islander (0.72%), and 19 Interracial participants (13.77%). Only one 

participant was identified in the psychostimulant group and was removed from the study due to 

insufficient comparative data.  

As illustrated in Table 2, the trend for symptom scores is similar across domains, with 

medicated groups showing higher baseline scores than the medication-control group, though the 

differences do not reach significance.  

Table 2 

Demographic Characteristics and Baseline Symptom Ratings of Participants by Medication 

Group 

Variable AP (n= 9) 

AP with 

other (n= 8) AD (n= 17) 

Medication-

control (n= 104) Estimate p 

Age (mean (SD)) 16.1 (3.0) 18.9 (4.4) 16.7 (3.1) 17.9 (3.6) F=1.10 .36 

Male (%) 6 (66.7) 2 (33.3) 8 (47.1) 61 (58.7) χ²=5.17 .27 

Total: Baseline Score 

(mean (SD)) 43.9 (16.8) 41.1 (10.4) 36.8 (6.8) 33.5 (13.3) F=2.63 .05 

Positive: Baseline Score 

(mean (SD)) 14.4 (2.4) 13.6 (2.1) 11.3 (2.6) 12.1 (3.5) F=2.34 .08 

Negative: Baseline Score 

(mean (SD)) 12.8 (8.2) 12.8 (4.2) 10.9 (5.2) 9.5 (5.8) F=1.63 .19 

General: Baseline Score 

(mean (SD)) 9.7 (4.1) 9.5 (4.1) 10.4 (2.6) 7.8 (4.6) F=2.32 .08 

Disorganization: Baseline 

Score (mean (SD)) 7.0 (5.3) 5.2 (2.1) 4.2 (2.4) 4.2 (2.9) F=2.67 .05 

 

Note. AP with other =AP+.  

Data Analyses 

Non-Parametric Tests Comparing Symptom Changes 



 

 

The mean symptom scores, with standard error of the mean, by time and group are 

presented in the bar graph in Figure 1 below. Consistent with numerous previous reports on 

post-baseline trends in symptom severity in CHR samples (reference), Figure 1 shows that there 

is an observable decline across groups and symptom domains. 

Figure 1 

Symptom Scores (SEM) by Domain, Time, and Medication Group 

 

A Friedman test was conducted to examine differences in symptom domains between 

baseline and the 4-month follow-up across group. This is a nonparametric repeated measure test 

used to compare groups by ranks of the values in each matched set (i e., baseline versus follow-



 

 

up). All test results are listed in Table 3. The results indicated a significant effect of time with 

significant decreases across all symptom domains including positive (χ²(1) = 47, p < .001), 

negative (χ²(1) = 9.2, p = .002), general (χ²(1) = 15, p < .001), and disorganization symptoms 

(χ²(1) = 13, p < .001). The total symptom scores also exhibited significant difference between 

baseline and follow-up (χ²(1) = 29, p < .001).  

Table 3 

Friedman Rank-Sum Test Results for Symptom Changes Over Time 

Symptom Category χ² df p 

Positive 47 1 < .001 

Negative 9.2 1 .002 

General 15 1 < .001 

Disorganization 13 1 < .001 

Total 29 1 < .001 

Note. df = degrees of freedom. 

The Kruskal-Wallis tests were performed to compare symptom score changes by the 4 

psychotropic medication groups and the results indicated significant differences between 

medication groups in positive (H(3) = 9.67, p = .022) and general (H(3)  =  9.3, p = .026) 

symptoms.  The statistical results are presented in Table 4. Post-hoc Dunn’s tests with Holm 

correction showed that the AD group had less positive symptom severity reduction than both the 

AP group (Z = 2.48, p = .039) and the AP+ group (Z = 2.4, p = .041) indicating that AP enhances 

the post-baseline decline in positive symptoms. (See Table 5.1 for statistical results.) None of 

the comparison pairs resulted significantly different in general symptoms compared to the no-

medication-control group (see Table 5.2). 

Table 4 

Non-Parametric Kruskal-Wallis Test Results Comparing all Medication Groups by Symptom 

Domain 



 

 

Symptom 

Domain H df p 

Disorganization 4.43 3 .22 

General 9.30* 3 .03 

Negative 1.60 3 .66 

Positive 9.68* 3 .02 

Total 4.99 3 .17 

Note. df = degrees of freedom. 

* p < .05 

Table 5.1 

Non-Parametric Post-hoc Test Results by Medication Group Comparison for Positive Symptom 

 

 

 

 

 

Note. AP with other =AP+.  

Table 5.2 

Non-Parametric Post-hoc Test Results by Medication Group Comparison for General Symptom 

Comparison Z Adjusted p 

AD – AP 0.51 0.61 

AD – AP with other -0.2 0.42 

AP – AP with other -0.59 0.83 

AD – Control -2.21 0.07 

AP – Control -2.23 0.08 

AP with other – 

Control -1.21 0.45 

Note. AP with other =AP+.  

Propensity Score Matching 

As noted, PSM is a data analytic procedure that can be used with observational (naturalistic) 

data to estimate the effects of a treatment/intervention that is likely influenced by other factors that 

predict the likelihood of receiving the treatment. The preexisting factors serve as covariates. Thus, 

Comparison Z Adjusted p 

AD – AP 2.48* .04 

AD – AP with other 2.40* .04 

AP – AP with other 0.14 .44 

AD – Control 1.39 .17 

AP – Control -1.91 .11 

AP with other – Control -1.85 .10 



 

 

PSM can reduce the bias in estimating treatment effects by controlling for factors that predict the 

provision of a treatment. Positive symptoms were used as covariates in the matching process, as 

they are the primary concern for pre-baseline antipsychotic prescriptions.  

After PSM, most baseline subject characteristics, including symptom scores, were similar 

across medication groups and controls at baseline. One exception was social anhedonia where the 

AP group had significantly higher scores in social anhedonia (N1) compared to their matched 

controls (p = .020) (see Table 6.1). After PSM, no significant differences were observed in any 

baseline characteristics between the AP+ group and their matched controls (see Table 6.2). 

However, after PSM, the AD group had significantly higher baseline scores in sleep disturbance 

(G1; p = .011) and dysphoric mood (G2; p = .001) compared to their matched controls (see Table 

6.3).  

Table 6.1 

Baseline Characteristics of AP group and Matched Control group After Propensity Score 

Matching 

Variable AP AP_matched p 

Sex (Male (%)) 1.33 (0.50) 1.22 (0.44) .62 

Age (mean (SD)) 16.11 (3.02) 16.78 (2.59)     .62     

Education (mean (SD)) 9.33 (2.35) 10.78 (3.03) .27 

P1. Unusual Thought Content/ Delusional Ideas 

(mean (SD)) 4.11 (1.05) 4.44 (0.53) .41 

P2. Suspiciousness/Persecutory Ideas (mean (SD)) 3.56 (1.33) 3.00 (1.73) .46 

P3. Grandiose Ideas (mean (SD)) 0.89 (1.17) 1.00 (1.50) .86 

P4. Perceptual Abnormalities/ Hallucinations (mean 

(SD)) 3.89 (0.93) 3.89 (0.78) 1.00 

P5. Disorganized Communication (mean (SD)) 2.00 (1.41) 1.89 (1.54) .88 

N1. Social Anhedonia (mean (SD)) 3.22 (1.79) 1.22 (1.48) .02 

N2. Avolition (mean (SD)) 2.67 (1.58) 1.44 (1.67) .13 

N3. Decreased Expression of Emotion (mean (SD)) 1.33 (1.58) 0.78 (0.97) .39 

N4. Decreased Experience of Emotions and Self 

(mean (SD)) 1.78 (1.56) 0.89 (1.05) .18 

N5. Decreased Ideational Richness (mean (SD)) 1.67 (1.41) 0.67 (0.87) .09 



 

 

N6. Occupational Functioning (mean (SD)) 2.11 (1.83) 2.00 (1.94) .90 

D1. Odd Behaviour or Appearance (mean (SD)) 2.89 (1.05) 1.89 (1.36) .1 

D2. Bizarre Thinking (mean (SD)) 2.78 (1.56) 2.22 (1.92) .51 

D3. Trouble with Focus and Attention (mean (SD)) 1.56 (1.01) 0.89 (0.93) .17 

D4. Impairment in Personal Hygiene (mean (SD)) 2.44 (2.24) 1.33 (2.06) .29 

G1. Sleep Disturbance (mean (SD)) 1.00 (1.41) 1.11 (1.27) .86 

G2. Dysphoric Mood (mean (SD)) 1.22 (1.39) 1.33 (1.50) .87 

G3. Motor Disturbances (mean (SD)) 3.22 (1.30) 2.33 (1.32) .17 

G4. Impaired Tolerance to Normal Stress (mean 

(SD)) 1.56 (1.81) 0.44 (0.73) .12 

Note. AP_matched = matched CHR-P participants for AP group.  

Table 6.2 

Baseline Characteristics of AP Compared with Other Psychotropic Medication Users and 

Matched Control Individuals After Propensity Score Matching 

Variable 

AP with 

other AP with other_matched p 

Sex (Male (%)) 1.75 (0.46) 1.50 (0.53) .34 

Age (mean (SD)) 18.88 (4.42) 19.12 (4.85) .92 

Education (mean (SD)) 12.50 (2.39) 11.00 (3.12) .30 

P1. Unusual Thought Content/ Delusional 

Ideas (mean (SD)) 3.50 (1.51) 2.75 (1.04) .27 

P2. Suspiciousness/Persecutory Ideas (mean 

(SD)) 3.38 (1.30) 3.12 (1.25) .70 

P3. Grandiose Ideas (mean (SD)) 0.50 (1.41) 0.50 (0.76) 1.00 

P4. Perceptual Abnormalities/ Hallucinations 

(mean (SD)) 3.75 (0.89) 4.00 (0.53) .51 

P5. Disorganized Communication (mean 

(SD)) 2.50 (1.60) 2.50 (1.20) 1.00 

N1. Social Anhedonia (mean (SD)) 2.25 (1.83) 3.00 (2.27) .48 

N2. Avolition (mean (SD)) 2.62 (0.74) 3.12 (1.55) .43 

N3. Decreased Expression of Emotion (mean 

(SD)) 1.50 (1.20) 0.88 (1.36) .35 

N4. Decreased Experience of Emotions and 

Self (mean (SD)) 2.50 (1.07) 2.12 (1.13) .51 

N5. Decreased Ideational Richness (mean 

(SD)) 1.25 (1.28) 1.38 (1.60) .87 

N6. Occupational Functioning (mean (SD)) 2.62 (1.92) 2.62 (2.50) 1.00 

D1. Odd Behaviour or Appearance (mean 

(SD)) 1.50 (1.41) 2.50 (1.60) .21 

D2. Bizarre Thinking (mean (SD)) 3.12 (1.81) 3.25 (1.67) .89 

D3. Trouble with Focus and Attention (mean 

(SD)) 1.25 (1.16) 1.50 (1.31) .69 



 

 

D4. Impairment in Personal Hygiene (mean 

(SD)) 3.62 (1.69) 2.38 (2.33) .24 

G1. Sleep Disturbance (mean (SD)) 0.75 (1.16) 0.12 (0.35) .18 

G2. Dysphoric Mood (mean (SD)) 1.38 (1.19) 0.38 (0.74) .07 

G3. Motor Disturbances (mean (SD)) 2.88 (0.99) 2.25 (1.75) .40 

G4. Impaired Tolerance to Normal Stress 

(mean (SD)) 0.25 (0.46) 0.50 (0.93) .51 

Note. AP with other =AP+; AP with other_matched = matched CHR-P participants for AP+ group.  

Table 6.3 

Baseline Characteristics of Antidepressant Users and Matched Control Individuals After 

Propensity Score Matching 

Variable AD AD_matched p 

Sex (Male (%)) 1.53 (0.51) 1.47 (0.51) .74 

Age (mean (SD)) 16.71 (3.06) 17.47 (4.27) .55 

Education (mean (SD)) 10.76 (3.05) 11.24 (3.09) .66 

P1. Unusual Thought Content/ Delusional 

Ideas (mean (SD)) 3.65 (1.37) 3.53 (1.55) .82 

P2. Suspiciousness/Persecutory Ideas (mean 

(SD)) 2.94 (1.34) 2.71 (1.65) .65 

P3. Grandiose Ideas (mean (SD)) 0.06 (0.24) 0.00 (0.00) .33 

P4. Perceptual Abnormalities/ 

Hallucinations (mean (SD)) 3.18 (1.85) 2.94 (1.39) .68 

P5. Disorganized Communication (mean 

(SD)) 1.47 (1.46) 1.65 (1.58) .74 

N1. Social Anhedonia (mean (SD)) 2.24 (1.71) 2.12 (1.87) .85 

N2. Avolition (mean (SD)) 2.53 (1.37) 2.00 (1.70) .33 

N3. Decreased Expression of Emotion 

(mean (SD)) 1.06 (1.20) 1.18 (1.42) .80 

N4. Decreased Experience of Emotions and 

Self (mean (SD)) 2.18 (1.55) 1.41 (1.54) .16 

N5. Decreased Ideational Richness (mean 

(SD)) 0.88 (1.05) 1.18 (1.42) .50 

N6. Occupational Functioning (mean (SD)) 2.00 (1.50) 1.65 (1.73) .53 

D1. Odd Behaviour or Appearance (mean 

(SD)) 2.76 (1.15) 1.47 (1.59) .01 

D2. Bizarre Thinking (mean (SD)) 3.71 (1.10) 1.88 (1.58) .001 

D3. Trouble with Focus and Attention 

(mean (SD)) 0.88 (0.99) 0.53 (0.87) .28 

D4. Impairment in Personal Hygiene (mean 

(SD)) 3.06 (1.43) 1.65 (1.87) .02 

G1. Sleep Disturbance (mean (SD)) 0.47 (0.80) 0.53 (1.28) .87 

G2. Dysphoric Mood (mean (SD)) 1.18 (1.67) 0.53 (1.07) .19 



 

 

G3. Motor Disturbances (mean (SD)) 2.29 (0.92) 1.47 (1.37) .05 

G4. Impaired Tolerance to Normal Stress 

(mean (SD)) 0.29 (0.59) 0.88 (1.76) .21 

Note. AD = AD; AD_matched = matched CHR-P participants for AD group.  

After PSM, Kruskal-Wallis tests comparing medication groups and their matched peers 

revealed significant differences in symptom reduction between the AP group and their matched 

controls in negative symptoms (H(1) = 4.69, p = .03) and general symptoms (H(1) = 8.42, p = .004), 

with the AP group demonstrating a greater decrease in symptom severity compared to their 

matched controls (negative symptoms: AP M = -3.00, SD = 4.34; matched M = 2.88, SD = 3.87; 

general symptoms: AP M = -3.88, SD = 3.56; matched M = 1.38, SD = 2.56). All results are 

presented in Table 7. Additionally, the AD group showed significant differences from their 

matched controls in general symptom reduction (H(1) = 5.06, p = .024), with a greater decrease in 

symptom severity (AD M = -2.94, SD = 3.11; matched M = -0.17, SD = 3.27). No significant 

differences were found between the AP+ group and their matched controls across any symptom 

domains.  

Table 7  

Kruskal-Wallis Test of Symptom Changes Between Medication Groups and Their Matched 

Controls 

Group 

Symptom 

Domain H 

Medication: Matched 

Symptom Score (Mean 

(SD)) df p 

AP Positive 0.46 -5.00 (4.87) : -4.11 (3.33) 1 .50 

AP Negative 4.69 -3.00 (4.34) : 2.88 (3.87) 1 .03 

AP General 8.42 -3.88 (3.56) : 1.38 (2.56) 1 <.001 

AP Disorganization 3.39 -2.50 (2.67) : -0.38 (2.39) 1 .07 

AP with 

other Positive 2.63 -5.00 (2.97) : -1.88 (3.48) 1 .11 

AP with 

other Negative 0.19 -2.67 (3.61) : -3.75 (3.87) 1 .67 

AP with 

other General 1.15 -2.67 (4.41) : -3.75 (3.87) 1 .28 



 

 

AP with 

other Disorganization 1.17 -0.33 (2.25) : -3.75 (3.87) 1 .28 

AD Positive 2.54 -1.12 (4.00) : -3.29 (3.02) 1 .11 

AD Negative 0.56 -1.94 (3.77) : -3.33 (4.10) 1 .46 

AD General 5.06 -2.94 (3.11) : -0.17 (3.27) 1 .02 

AD Disorganization 0.29 0.14 (3.14) : 0.58 (3.00) 1 .59 

Note. AP with other =AP+; df = degrees of freedom. 

Shown below in Figure 2 are the scores after PSM for symptoms at baseline and follow-up.  As with the 

raw scores, there is a general tendency toward a decline in symptom severity over time, with a few 

exceptions. As would be expected after PSM, there were no significant differences in symptom severity at 

baseline. However, at follow-up, there was a trend toward an increase in negative and general symptom 

severity for the unmedicated group that was matched to the AP group. 

Figure 2 

Mean Symptom Domain Changes Post-PSM from Baseline to 4-Month by Medication Group 

 

 

 



 

 

Discussion 

This study aimed to examine changes in symptom trajectories in CHR-P youth as a 

function of type of medication provision post-baseline assessment. Groups included those who 

were prescribed AP-only, AP combined with other psychotropic medications, AD, or no 

psychotropic medication. The findings align closely with existing experimental and longitudinal 

research findings on the relationship between AP and CHR-P symptoms.  As hypothesized, there 

was a greater reduction in symptom severity in response to AP medication. 

Initial analyses using nonparametric tests without matching indicated significant group 

differences in baseline positive and general symptom domains. Post-hoc tests within the positive 

symptom domain further revealed a significantly greater symptom reduction in AP and AP+ 

groups compared with AD group. Additionally, before adjusting for multiple comparisons, the 

AP and AP+ versus medication-control comparisons were also significant, suggesting that AP- 

treated participants exhibit stronger reductions in positive symptoms in the four-month period. 

For general symptoms, even though the Kruskal-Wallis test yielded significant overall 

effects, no pairwise comparisons remained significant after adjusting for multiple comparisons. 

Before p-value adjustment, significant differences were observed between the AD versus 

medication-control and AP versus medication-control comparisons, with medication groups 

demonstrating greater symptom reductions than their unmedicated peers. These findings suggest 

a different symptom trajectory in general symptoms between medication groups, but the lack of 

significance after correction highlights the need for cautious interpretation. 

Then using PSM, which controlled for baseline positive symptoms, significant 

differences were observed for changes in the negative and general symptom domains for the AP 



 

 

group and in the general symptom domain for the AD group when compared with their matched 

CHR-P participants. In both cases, medication-treated groups exhibited greater symptom reduction 

compared to their matched controls, consistent with the trends seen in the raw data. 

 Previous research has shown that the severity rating for the symptom domains rated with 

the SIPS are positively intercorrelated especially with general, positive, and mood symptoms 

(Cowan et al., 2024). Thus, like most psychiatric symptom dimensions, increases in the severity 

of positive symptoms are associated with increases in negative and general symptoms. This is 

assumed to be due to increased positive symptom severity contributing to increases in negative 

and general symptoms. In other words, positive symptoms like suspiciousness can lead to greater 

social withdrawal as well as depressed mood. Even when controlling for baseline positive 

symptoms with PSM, AP could have a measurable beneficial effect on negative and general 

symptoms.  

The results suggest that AP and AD are associated with reductions in symptom severity 

over time, particularly in negative and general symptom domains even after accounting for 

potential confounders. However, causal interpretations cannot be drawn given the naturalistic 

design of this study, and findings should be considered within the context of potential 

unmeasured pre-baseline confounders. Future studies with randomized controlled designs are 

needed to further clarify the efficacy of these medications in CHR-P populations. 

Independent of psychotropic medication use, the present findings indicate that all 

symptom scores demonstrate a general decline from baseline to the 4-month mark, consistent 

with findings from the entire sample from the NAPLS-2 study (Addington et al., 2012; 

Addington et al., 2022; Addington et al., 2015; Walker et al., 2009). Both studies found the 

declining nature of baseline symptom severity post-baseline (McGlashan et al., 2006; McGorry 



 

 

et al., 2002).  Similar trends toward psychiatric symptom reductions are also found in studies of 

individuals waitlisted after enrollment in clinical research (Schütz et al., 2024). 

The present results are consistent with previous reports that AP prescription for CHR-P 

youth is associated with more severe positive symptoms at baseline, indicating that positive 

symptoms are a determinant of AP prescription by community mental health care providers. But 

even after controlling for baseline positive symptoms with PSM, AP-treated participants 

manifested a greater reduction in the severity of both negative and general symptoms when 

compared to AD prescription or no medication. On the other side, the mild decline in positive 

symptoms observed in the antidepressant group may reflect the beneficial effects of that reducing 

depression can have on positive symptoms. comorbid presence of mood or anxiety symptoms 

rather than exclusively psychotic symptoms, which could weaken the association with positive 

symptom reduction. 

Summary of Findings for Positive Symptom Domain 

Current results of AP and positive symptom severity reduction is very consistent with 

previous findings (Zeng et al., 2022). The efficacy of AP in treating positive symptoms is well-

established in the treatment of psychosis, where dopamine D2 blockade mainly in the 

mesolimbic pathway mitigates excessive dopaminergic transmission (Harvey et al., 2016; Kapur 

& Mamo, 2003). However, the naturalistic design of the study imposes certain limitations in that 

medication prescription is determined by clinical judgment that can be influenced by multiple 

factors such as positive symptom severity, comorbidities, and access to treatment, naturally 

introducing pre-baseline differences as compared with non-medicated peers. The association 

between receiving APs and symptom decline might not hold after accounting for confounding 

variables. The absence of significant results after conducting PSM solely based on positive 



 

 

symptoms supports the interpretation of weak association, indicating that the observed 

associations could be driven by baseline severity or other unmeasured factors. Given the 

discrepancy between initial findings and the lack of post-PSM results confirmation, the evidence 

suggests an association between AP-containing treatments and greater reduction in positive 

symptoms without an establishment of any causality. Future large-scale longitudinal studies and 

RCT or more robust matching techniques are necessary to discern the effects. 

Summary of Findings for Negative Symptom Domain 

For negative symptoms, the lack of differences in initial analysis using raw data is 

consistent with the broader literature, which suggests that negative symptoms in CHR-P are less 

responsive to medication treatments compared to positive symptoms (Ricci et al., 2024). The 

non-significant results implies that psychotropic medication type did not clearly differentiate 

negative symptom trajectories over the 4-month period. 

However, post-PSM analysis yielded a significant finding. AP-only treatment is associated 

with improved negative symptoms compared to no treatment when baseline positive symptoms 

are accounted for. The treatment of negative symptoms is more tied to glutamatergic dysfunction 

or frontal lobe hypoactivity (Correll & Schooler, 2020), which are not the primary mechanisms 

of APs. A possible explanation is the indirect effects of APs on improving overall functioning or 

reducing positive symptoms mitigate negative symptoms (Sabe et al., 2021). Treatment of 

positive symptoms can lead to reduced social withdrawal, motivation, or emotional expression, 

benefiting negative symptoms in turn (Correll & Schooler, 2020). In some cases, APs may 

reduce both positive and negative symptoms, though to varying degrees (de Beer et al., 2024). 

Given the mixed evidence on APs’ efficacy for negative symptom intervention, this result is 

unexpected, and it still remains inconclusive of whether or not AP-prescription CHR-Ps are 



 

 

distinguishable by negative symptom changes. Even with PSM, unmeasured confounders such as 

duration of untreated prodromal or psychosocial support could still influence outcomes. The 

finding suggests a potential differentiation or benefit of AP-only treatment for negative 

symptoms, but it also requires a RCT setting for causality. 

General Symptom Domain 

The difference between AP-only and non-medicated peers were consistent across tests 

even though the pairwise comparisons of raw data remained non-significant after adjustment, 

likely due to limited statistical power. 

The PSM analysis provided further insight as both the AP-only and AD group showing 

significant reductions in general symptoms compared to their matched medication-controls. This 

finding reinforces the initial trend observed in the raw data, suggesting that both AP and AD 

treatments are associated with improved general symptoms when baseline positive symptom 

differences are controlled. These findings align with the known sedative, mood stabilization, and 

stress reduction effects of some APs and ADs (Edinoff et al., 2021; Miller, 2004). The 

consistency across analyses suggests a strong link between clinical decision to prescribe these 

medications for general symptom management, potentially influenced by factors like 

psychotherapy, mood or lifestyle changes, which were not controlled for in this study. 

Limitations 

The study's limitations should be considered when interpreting the results. First, this is an 

observational study not a randomized clinical trial, only correlational associations could be 

established between the symptom condition and medication consumption. Second, consideration 

of covariates such as medication type, dosage, and other therapeutic approaches was not included 

due to the small sample size. The PSM was conducted using baseline positive symptoms as the 



 

 

matching variable, which may not fully account for confounding in other domains. The absence 

of matching on other domains can lead to residual bias, particularly in results like negative and 

disorganized symptoms where baselines can strongly differ between groups. Third, the use of 

nonparametric procedures typically reduces statistical power. Lastly, the 4-month follow-up 

period may not fully capture long-term trajectories of symptom change, particularly for negative 

and disorganization symptoms, which are acknowledged to be more chronic and less responsive 

to short-term interventions. This timeframe might miss delayed effects and potentially 

underestimating the true impact of medications. 

Summary 

In summary, this study explored associations between different medication prescription 

strategies (AP-only, AP combined with other psychotropics, AD, and no medication) and 

symptom trajectories in CHR-P youth over four months follow-up period. Given recent findings 

linking baseline AP exposure to a higher conversion probability (Raballo et al., 2023b), we 

excluded participants with baseline psychotropic use to reduce the effects of preexisting clinical 

factors on symptom severity post-baseline. Research suggests AP-only treatment may be linked 

to decreased positive symptom compared to the no-medication group. AP-only treatment may 

also be associated with attenuation of negative symptom more than paired no-medication peers, 

but causality is unclear due to the naturalistic design and limited PSM matching. It seems likely 

that both AP-only and AD treatments are linked to reduced general symptoms compared to no 

treatment, with PSM supporting this association, aligning with their known calming effects.  

The findings highlight the complexity of treating CHR-P, with association between AP-

only, AD and symptom domains appears ambiguous. However, the study's limitations, including 

the inability to establish causality, short follow-up, and reliance on positive symptom matching, 



 

 

underscore the need for cautious interpretation and future randomized controlled trials to confirm 

these associations. Previous findings underscore the importance of evaluating and closely 

monitoring the side effects of psychotropic medications during prodromal progression. This 

research contributes to understanding symptom-specific treatment responses in CHR-P, but 

further studies with longer follow-ups and broader matching criteria are essential to assess the 

predictive, preventive, and therapeutic capabilities of AP, as well as their potential association 

with non-clinical outcomes such as social and role functioning trajectories for at-risk youth.  

Because of concern about adverse side effects, current international practice guidelines 

discourage AP use with CHR-P youth, so there are unlikely to be any large-scale controlled trials 

in the near future. However, larger-scale (i e., n > 2000), international studies of CHR-P samples 

are currently underway, and the use of remote follow-up assessments in these studies has 

reduced attrition due to symptom worsening and/or medication side effects.  These study cohorts 

will, therefore, provide the opportunity for replications of the present naturalistic approach (i e., a 

focus on individuals for whom medication is prescribed between baseline and follow-up) with a 

much larger sample.  Because DUP can have negative long-term implications, and there is 

evidence from the present and other studies that AP can be beneficial for at least some CHR-P 

individuals, it is worth testing AP effects in naturalistic studies of larger CHR-P samples. 
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Appendices 

sTable1 

Baseline Characteristics of Antipsychotic Users and Matched Control Individuals After 

Propensity Score Matching Using All Symptom Scores  

Variable AP AP_matched p 

Sex (Male (%)) 1.33 (0.50) 1.33 (0.50) 1.00 

Age (mean (SD)) 16.11 (3.02) 17.44 (3.64) 0.41 

Education (mean (SD)) 9.33 (2.35) 10.44 (2.24) 0.32 
P1. Unusual Thought Content/ Delusional Ideas 

(mean (SD)) 4.11 (1.05) 3.67 (1.41) 0.46 

P2. Suspiciousness/Persecutory Ideas (mean (SD)) 3.56 (1.33) 2.89 (1.62) 0.36 

P3. Grandiose Ideas (mean (SD)) 0.89 (1.17) 0.22 (0.44) 0.14 

P4. Perceptual Abnormalities/ Hallucinations 

(mean (SD)) 3.89 (0.93) 3.78 (0.67) 0.78 

P5. Disorganized Communication (mean (SD)) 2.00 (1.41) 2.67 (1.50) 0.35 

N1. Social Anhedonia (mean (SD)) 3.22 (1.79) 3.11 (1.83) 0.90 

N2. Avolition (mean (SD)) 2.67 (1.58) 2.44 (1.51) 0.76 

N3. Decreased Expression of Emotion (mean 

(SD)) 1.33 (1.58) 1.44 (1.59) 0.88 

N4. Decreased Experience of Emotions and Self 

(mean (SD)) 1.78 (1.56) 2.00 (1.41) 0.76 

N5. Decreased Ideational Richness (mean (SD)) 1.67 (1.41) 1.56 (0.88) 0.85 

N6. Occupational Functioning (mean (SD)) 2.11 (1.83) 1.33 (1.58) 0.35 

D1. Odd Behaviour or Appearance (mean (SD)) 2.89 (1.05) 2.44 (1.33) 0.45 

D2. Bizarre Thinking (mean (SD)) 2.78 (1.56) 2.44 (1.33) 0.63 

D3. Trouble with Focus and Attention (mean (SD)) 1.56 (1.01) 1.22 (1.20) 0.53 

D4. Impairment in Personal Hygiene (mean (SD)) 2.44 (2.24) 2.56 (1.81) 0.91 

G1. Sleep Disturbance (mean (SD)) 1.00 (1.41) 0.56 (1.13) 0.47 

G2. Dysphoric Mood (mean (SD)) 1.22 (1.39) 1.00 (1.22) 0.72 

G3. Motor Disturbances (mean (SD)) 3.22 (1.30) 2.89 (1.62) 0.64 

G4. Impaired Tolerance to Normal Stress (mean 

(SD)) 1.56 (1.81) 0.67 (1.12) 0.23 

 

sTable2 

Baseline Characteristics of Antipsychotic with Other Psychotropic Medication Users and 

Matched Control Individuals After Propensity Score Matching Using All Symptom Scores 



 

 

Variable AP with other 

AP with 

other_matched p 

Sex (Male (%)) 1.75 (0.46) 1.62 (0.52) 0.62 

Age (mean (SD)) 18.88 (4.42) 18.00 (3.66) 0.67 

Education (mean (SD)) 12.50 (2.39) 12.00 (3.55) 0.75 

P1. Unusual Thought Content/ Delusional 

Ideas (mean (SD)) 3.50 (1.51) 3.38 (1.51) 0.87 

P2. Suspiciousness/Persecutory Ideas (mean 

(SD)) 3.38 (1.30) 2.38 (1.92) 0.25 

P3. Grandiose Ideas (mean (SD)) 0.50 (1.41) 0.50 (0.93) 1.00 

P4. Perceptual Abnormalities/ Hallucinations 

(mean (SD)) 3.75 (0.89) 3.62 (1.41) 0.84 

P5. Disorganized Communication (mean 

(SD)) 2.50 (1.60) 2.12 (1.55) 0.64 

N1. Social Anhedonia (mean (SD)) 2.25 (1.83) 2.12 (1.25) 0.88 

N2. Avolition (mean (SD)) 2.62 (0.74) 2.25 (1.49) 0.54 

N3. Decreased Expression of Emotion (mean 

(SD)) 1.50 (1.20) 0.62 (1.41) 0.20 

N4. Decreased Experience of Emotions and 

Self (mean (SD)) 2.50 (1.07) 2.25 (1.98) 0.76 

N5. Decreased Ideational Richness (mean 

(SD)) 1.25 (1.28) 1.00 (1.60) 0.74 

N6. Occupational Functioning (mean (SD)) 2.62 (1.92) 1.75 (2.38) 0.43 

D1. Odd Behaviour or Appearance (mean 

(SD)) 1.50 (1.41) 1.62 (1.19) 0.85 

D2. Bizarre Thinking (mean (SD)) 3.12 (1.81) 2.62 (1.51) 0.56 

D3. Trouble with Focus and Attention (mean 

(SD)) 1.25 (1.16) 1.00 (1.07) 0.66 

D4. Impairment in Personal Hygiene (mean 

(SD)) 3.62 (1.69) 2.50 (2.00) 0.24 

G1. Sleep Disturbance (mean (SD)) 0.75 (1.16) 0.50 (0.76) 0.62 

G2. Dysphoric Mood (mean (SD)) 1.38 (1.19) 0.62 (1.19) 0.23 

G3. Motor Disturbances (mean (SD)) 2.88 (0.99) 2.38 (1.41) 0.43 

G4. Impaired Tolerance to Normal Stress 

(mean (SD)) 0.25 (0.46) 0.25 (0.71) 1.00 

 

sTable3 

Baseline Characteristics of Antidepressant Users and Matched Control Individuals After 

Propensity Score Matching Using All Symptom Scores 

Variable AD AD_matched p 

Sex (Male (%)) 1.53 (0.51) 1.53 (0.51) 1.00 

Age (mean (SD)) 16.71 (3.06) 17.12 (3.22) 0.71 

Education (mean (SD)) 10.76 (3.05) 11.00 (3.18) 0.83 



 

 

P1. Unusual Thought Content/ Delusional Ideas 

(mean (SD)) 3.65 (1.37) 3.82 (1.24) 0.70 

P2. Suspiciousness/Persecutory Ideas (mean 

(SD)) 2.94 (1.34) 2.65 (1.62) 0.57 

P3. Grandiose Ideas (mean (SD)) 0.06 (0.24) 0.06 (0.24) 1.00 

P4. Perceptual Abnormalities/ Hallucinations 

(mean (SD)) 3.18 (1.85) 3.76 (1.44) 0.31 

P5. Disorganized Communication (mean (SD)) 1.47 (1.46) 1.65 (1.54) 0.73 

N1. Social Anhedonia (mean (SD)) 2.24 (1.71) 2.29 (1.53) 0.92 

N2. Avolition (mean (SD)) 2.53 (1.37) 2.71 (1.61) 0.73 

N3. Decreased Expression of Emotion (mean 

(SD)) 1.06 (1.20) 1.06 (0.97) 1.00 

N4. Decreased Experience of Emotions and 
Self (mean (SD)) 2.18 (1.55) 2.71 (1.21) 0.28 

N5. Decreased Ideational Richness (mean 

(SD)) 0.88 (1.05) 1.12 (1.58) 0.61 

N6. Occupational Functioning (mean (SD)) 2.00 (1.50) 2.12 (1.73) 0.83 

D1. Odd Behaviour or Appearance (mean 

(SD)) 2.76 (1.15) 2.82 (1.42) 0.90 

D2. Bizarre Thinking (mean (SD)) 3.71 (1.10) 3.71 (1.31) 1.00 

D3. Trouble with Focus and Attention (mean 

(SD)) 0.88 (0.99) 1.12 (1.17) 0.53 

D4. Impairment in Personal Hygiene (mean 

(SD)) 3.06 (1.43) 3.29 (1.61) 0.66 

G1. Sleep Disturbance (mean (SD)) 0.47 (0.80) 0.35 (1.00) 0.71 

G2. Dysphoric Mood (mean (SD)) 1.18 (1.67) 0.94 (1.14) 0.64 

G3. Motor Disturbances (mean (SD)) 2.29 (0.92) 2.71 (1.10) 0.25 

G4. Impaired Tolerance to Normal Stress 

(mean (SD)) 0.29 (0.59) 0.24 (0.56) 0.77 

 

sTable4 

Kruskal-Wallis Test of Symptom Changes Between Medication Groups and Their Matched 

Controls 

Group Symptom Domain H 

Medication: Matched 

Symptom Score (Mean 

(SD)) df p 

AP Positive 1.46 -5.00 (4.87) : -3.44 (3.09) 1 0.23 

AP Negative 0 -3.00 (4.34) : -2.80 (6.98) 1 1.00 

AP General 4.58 -3.88 (3.56) : 0.60 (3.21) 1 0.03 

AP Disorganization 1.58 -2.50 (2.67) : -0.40 (2.61) 1 0.21 

AP with other Positive 2.22 -5.00 (2.97) : -2.25 (3.41) 1 0.14 

AP with other Negative 0.05 -2.67 (3.61) : -4.00 (6.06) 1 0.83 



 

 

AP with other General 0.1 -2.67 (4.41) : -3.25 (3.77) 1 0.75 

AP with other Disorganization 0.05 -0.33 (2.25) : -0.25 (1.71) 1 0.83 

AD Positive 0.58 -1.12 (4.00) : -1.94 (2.22) 1 0.45 

AD Negative 0.01 -1.94 (3.77) : -2.08 (4.54) 1 0.92 

AD General 0 -2.94 (3.11) : -2.75 (4.33) 1 0.98 

AD Disorganization 0.72 0.00 (3.14) : -0.75 (1.36) 1 0.40 

 

sFigures1 

Mean Symptom Domain Changes Post-PSM from Baseline to 4-Month by Medication Group 

 

 


