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Abstract

A body of evidence suggests that exposure to psychosocial stressors and stress sensitivity are 

involved in psychosis pathogenesis. However, little is known about the temporal course of these 

domains in those with psychosis-risk syndromes. Furthermore, to date, there have been no studies 

examining associations between psychosocial stressors and impaired stress tolerance, or how 

these factors might be implicated in symptom progression prior to psychosis onset. A total 

of 73 clinical high-risk (CHR) participants and 78 healthy controls (HCs) completed baseline 

measures of life event (LE) exposure and impaired stress tolerance. Additionally, 54 CHR and 57 

HC participants returned to complete the same procedures at a 12-month follow-up assessment. 

Results indicated that when compared to HCs, CHR individuals exhibited increased LE exposure 

and impaired stress tolerance at baseline. Longitudinal analyses compared subgroups of CHR 

participants who exhibited positive symptoms worsening over the 1-year course (CHR-Prog), 

improved or steady (CHR-Remiss/Persist), and HCs. CHR-Prog individuals showed consistently 

elevated independent LEs exposure while CHR-Remiss/Persist reported a decline and HCs a 

steady low level across time. Furthermore, CHR-Prog exhibited increased stress intolerance, 

while the CHR-Remiss/Persist improved and HCs displayed consistently low levels over time. 

Analyses examining interrelationships between these domains showed a trend level interaction 

effect predicting follow-up symptoms. Taken together, results from the present study indicate 

an important role for exposure to stressors and increasing stress intolerance during psychosis 

pathogenesis. Additionally, findings indicating that decreases in stress exposure may lead to more 

favorable outcomes provide a promising target for novel targeted interventions.
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Introduction

The roles of psychosocial stressors and stress sensitivity in the etiology of psychotic 

disorders have been well established in the literature.1–6 In this context, a number of 

prominent investigations have provided evidence to suggest that exposure to a greater 

number of recent life events (LEs) stressors, independent from illness and outside of a 

person’s control, is related to higher relapse rates for psychotic disorders.1,2 Dovetailing this 

work is an increasingly well-informed understanding of stress sensitivity, which reflects the 

subjective experience as well as vulnerability in the psychological and biological response 

systems.7–9 Yet, the field lacks a clear understanding of what role these 2 domains play 

in individuals with psychosis-risk syndromes, such as those at Clinical High Risk (CHR) 

for psychosis. While a handful of studies have gathered valuable evidence informing our 

understanding of exposure to LEs in CHR individuals,6,10–13 longitudinal perspectives have 

been scarce, as have studies incorporating both LE exposure and stress tolerance. Examining 

these domains over time, understanding patterns associated with changes in symptoms, and 

exploring inter-relationships between stress exposure and sensitivity can provide a more 

nuanced understanding of pathogenic factors for psychosis and inform targeted intervention 

efforts.

Evidence suggests that LEs are a good indicator of psychosocial stress in formal psychosis, 

and some studies tie elevated exposure to relapse.1–3,14 There is also some support for 

LEs uniquely predicting transition from high-risk state to psychosis.10 Some studies have 

found that the number of LEs correlates with positive symptoms11,12,15 and identified LE 

exposure as predictive of symptom worsening over time in CHR individuals.6 However, 

CHR literature presents with some inconsistencies regarding LE exposure rates and their 

impact on symptomatology. While the majority of existing studies found significant 

differences between CHR individuals and healthy controls (HCs),6,10,11 others have reported 

a comparable or lower number of LEs compared to HCs.16,17 Moreover, no studies 

have thoroughly examined the LE exposure over time. A longitudinal perspective and 

examination of LE exposure in the context of other components of stress may help explain 

noted inconsistencies and provide insights into mechanisms contributing to psychosis onset.

While LEs are an important index of the psychosocial environment of a given person, 

they do not provide direct information about the individual experience or stress response 

systems. As noted, stress sensitivity or intolerance to stressors is another component that has 

been highlighted as mechanistically important by the literature.9,13 This domain is highly 

relevant as it addresses a tricky factor for stress research. Specifically, the experience of 

stress is highly subjective, and exposure to a given stressor may affect one person differently 

than another.16,18,19 Therefore, directly querying about stress sensitivity may help avoid 

a number of confounds inherent in a system placing value rankings on what constitutes 

a stressor. Additionally, reports of intolerance to stress are likely to reflect vulnerability 
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in biological and psychological stress and coping/resiliency systems.7–9 Consistent with 

neural diathesis-stress and stress-cascade models, any changes in this experience may reflect 

pathogenic mechanisms driving illness.5,20

However, while the domain is conceptually interesting, the empirical studies to advise our 

understanding in this important area have been scarce, particularly in the psychosis-risk 

populations. The existing studies indicate that impaired stress tolerance may be associated 

with increased positive symptoms in CHR individuals.13,21 Furthermore, when compared to 

HCs, CHR youth present with higher levels of impairment, suggesting that stress sensitivity 

is affected in the early stages of psychosis development and indicative of vulnerability 

prior to onset.8,13,22 Studies have also shown that at this stage, subjective ratings of 

daily stressors are elevated.6,23 In the context of CHR populations, stress intolerance may 

prove particularly effective as a measure that is less vulnerable to individual differences 

in responses to stressors (in a highly heterogeneous population) and sensitive to emerging 

illness. Furthermore, understanding it over time provides a good opportunity to understand 

changes in biological and resiliency systems which may be implicated in driving the illness.

Investigating exposure to psychosocial stressors in relation to impaired stress tolerance can 

provide valuable insights into how these distinct domains together may be involved in 

illness progression. There is some evidence that individuals with schizophrenia with high 

stress reactivity are more impacted by LE exposure24; however, it is still unclear how these 

2 factors together impact illness progression. Prominent theoretical models linking these 

domains together suggest that vulnerable psychological and biological systems becoming 

increasingly taxed by psychosocial stressors during the psychosis-risk period and further 

damaged by accompanying persistent stress become increasingly less capable of marshaling 

homeostatic mechanisms.20 Indeed, a Cascade model predicts the subsequent changes to 

stress sensitivity as a key pathogenic factor.5,25 A recent study found that CHR individuals 

endorsed greater distress surrounding LE exposure even when exposure was lower than 

in HC individuals,16 implicating stress sensitivity as a possible mechanism amplifying 

the effects of exposure. Although emerging cross-sectional evidence suggests that stress 

sensitivity and exposure to LEs together may be predictive of symptoms,12 investigations 

of the impact of enduring exposure and changes in stress tolerance over time have been 

lacking.

To address these questions, the present investigation first sought to replicate previous 

findings of elevated LE exposure6,10,11 and stress intolerance8,13,22 in CHR by assessing 

baseline differences between HC and CHR. We predicted that CHR individuals will report 

elevated exposure to independent LEs and present with significantly more impaired stress 

tolerance when compared to HCs. Then, a longitudinal perspective was adopted to determine 

the pattern of LE exposure and stress tolerance across time and relative to illness status 

in CHR subgroups experiencing worsening of positive symptoms over time (progression 

of psychosis-risk syndrome [CHR-Prog]) and improvement or steady course of symptoms 

(remission or persistence of psychosis-risk syndrome [CHR-Remiss/Persist]), and HCs. 

As noted, previous research suggests exposure to LEs is associated with worsening of 

illness,1–3,10,14 and a recent study indicated that impaired stress tolerance is associated with 

symptoms over time.13 Therefore, we predicted that the CHR-Prog group will experience an 
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increase in LE exposure and more impaired stress tolerance while CHR-Remiss/Persist will 

improve and HCs report consistent low levels in both domains over a 1-year period. Finally, 

we examined the relationship between stress intolerance and independent LE exposure in 

predicting positive symptoms in the CHR-Prog group. We predicted that individuals who 

endorse the most impaired stress tolerance will be more affected by elevated LE exposure.

Methods

Participants

Participants were recruited at the Adolescent Development and Preventive Treatment 

Program, and the sample included 73 CHR (female 30, male 43, mean age 18.62, SD = 

1.77) and 78 HC (female 44, male 34, mean age 18.17, SD = 2.62) participants. CHR 

participants met criteria for the psychosis-risk syndrome by one or more of the following: 

(1) presence of attenuated psychosis symptoms, (2) presence of schizotypal personality 

disorder with a global functioning decline and age younger than 19, and (3) a family 

history of psychosis with global functioning decline. Exclusion criteria for all participants 

included age younger than 12 or older than 24, psychotic disorder diagnosis, history of head 

injuries and neurological disorders, and a lifetime diagnosis of substance use. Additional 

exclusionary criteria for HC participants included meeting CHR criteria and family history 

of psychosis. A subset of participants completed the study procedures at the 12-month 

follow-up (54 CHR and 57 HC participants). Out of these 54 CHR participants, 30 were 

characterized by symptom remission or persistence between time points (CHR-Remiss/

Persist; defined as a decrease or no change in total positive symptoms) and 24 by symptom 

progression (CHR-Prog; defined as at least a 1-point increase in total positive symptoms; 

figure 1). In the Structured Clinical Interview for Psychosis Risk Syndromes (SIPS),26,27 the 

progression qualifier is defined as at least a scale point increase on any positive symptom 

compared to 12 months ago. More specifically, a change from 3 to 4 on the SIPS-positive 

scale indicates an increase in related distress and possible interference in functioning; a 

change from 4 to 5 indicates a lack of self-induced skepticism and significant interference 

with functioning; a change from 5 to 6 indicates frankly psychotic symptoms. Persistence 

and remission are defined by no change in symptoms and at least a scale point decrease, 

respectively.26

Clinical Assessments

The SIPS26,27 was employed to diagnose attenuated psychosis in CHR participants and rule 

out symptoms in HCs, and it was administered by trained assessors. The Structured Clinical 

Interview for DSM-IV (SCID)28 was administered to participants in both groups to rule 

out psychosis and assess for other psychiatric disorders. All psychodiagnostic interviews 

were completed by trained assessors who achieved reliability of at least k = 0.80 regarding 

SIPS and SCID symptoms, as well as 90% agreement on all diagnostic classifications across 

assessments.
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Impaired Tolerance to Stress

The general SIPS scale was used to assess impaired tolerance to stress rated on a 7-point 

scale from “absent” to “extreme.” The scale measures increasing challenges and the inability 

to cope with daily activities and stressful situations.

LEs Assessment

The presence of LEs was assessed using a modified self-report scale adapted from the 

Psychiatric Epidemiology Research Interview (PERI) LEs Scale.29 The measure includes 

59 events in 9 categories and has been previously used in research with adolescents.6,11,24 

Based on prior research,2,14 LEs were categorized in terms of how much influence the 

participant had over their occurrence. The event was deemed independent if not related 

to psychosis-risk illness and beyond participants’ control or influence (see supplementary 

table 1). Events were deemed dependent if they were related to illness or in the scope of 

participants’ control (eg, getting married).30 Two independent raters categorized LEs on a 

4-point scale: 0 = totally independent, 1 = possibly dependent, 2 = probably dependent, and 

3 = definitely dependent,30 reaching inter-rater reliability κ = 0.86. Average ratings were 

used to determine LE status. LEs with an average rating of 1 were deemed too ambiguous 

and were excluded from all analyses to more accurately delineate between the event types. 

Given the findings in psychosis literature suggesting specificity of effects to independent 

LEs,2,31 the focus of the current study is on independent LEs and how they relate to other 

stress measures and symptomatology.

Statistical Approach

Z tests (Skewness/SEskewness and Kurtosis/SEkurtosis) were used to evaluate the normality 

of the data. Due to the evidence of non-normality indicated by z values greater than 1.99 

based on the current sample size,32 analyses were performed with log-transformed LE and 

stress intolerance variables. Independent samples t-tests, one-way ANOVAs, and chi-square 

tests were used to test differences in continuous and categorical demographic and symptom 

variables, respectively. To examine the pattern of reported independent LEs across time 

points between groups, a univariate ANOVA with Bonferroni-corrected post-hoc analysis 

was performed for each time point. Group differences in impaired stress tolerance were 

tested using the same analyses. Finally, it was of interest to increase understanding of 

candidate underlying mechanisms by exploring how LE and stress tolerance interact in 

the context of illness trajectory. Given the results indicating between-group differences for 

these 2 distinct stress domains and associations of their trajectories with illness progression 

in the CHR-Prog group only, a regression analysis was conducted to determine whether 

the interaction between independent LEs exposure and impaired stress tolerance predicted 

positive symptoms in the CHR-Prog group at follow-up (controlling for baseline symptom 

values).
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Results

Sample Characteristics

The CHR and HC groups did not significantly differ in demographic information including 

age (t(149) = 1.23, P = .22), gender (χ2(1, N = 151) = 3.54, P = .06), and parental education 

(t(149) = 0.22, P = .82). As expected, the CHR group reported significantly more positive 

symptoms at baseline (t(149) = 21.31, P < .0001) and follow-up (t(109) = 11.65, P < .0001; 

table 1). There were no significant differences in age (F(2,110) = 0.75, P = .47), gender 

(χ2(1, N = 111) = 4.94, P = .08), or parental education (F(2,110) = 0.20, P = .82) between 

the 3 groups. Additionally, CHR-Prog, CHR-Remiss/Persist, and HC groups also did not 

differ in age (F(2,110) = 0.75, P = .47), gender (χ2(1, N = 151) = 4.94, P = .08), and 

parental education (F(2,110) = 0.12, P = .82; table 2). At baseline, a small proportion of 

CHR participants reported use of antipsychotics (12.3% at baseline and 15.1% at follow-up). 

The direction and magnitude of results for the analyses did not change when employing 

antipsychotics as a covariate, so the following sections are presented without it.

Baseline Differences Between CHR and HC Participants in Independent LE Exposure and 
Stress Tolerance

Consistent with the predictions, the univariate ANOVAs demonstrated that compared to the 

HC group, CHR participants experienced significantly more independent LEs (F(1,150) = 

12.31, P = .001, η2
(partial) = 0.08) with a medium effect size. Additionally, tolerance to stress 

was significantly more impaired in the CHR group (F(1,150) = 137.69, P < .0001, η2
(partial) 

= 0.48) with a large effect size, whereas the CHR group reported impairment levels higher 

than expected in response to daily stressors, and HCs reported little to no difficulties with 

coping with stressful situations.

Changes in Independent LE Exposure Across Time

The univariate ANOVAs examining the differences in independent LEs at each time point 

between CHR subgroups and the HCs indicated significant omnibus effects with medium 

effect sizes at baseline (F(2,110) = 3.44, P = .04, η2
(partial) = 0.06) and at follow-up 

(F(2,104) = 3.41, P = .04, η2
(partial) = 0.06). Furthermore, post-hoc analyses revealed that 

the 2 CHR groups reported an almost identical amount of independent LEs at baseline 

(95% CI [−0.23, 0.47, P = 1]) and that only the HC and the CHR-Remiss/Persist groups 

were significantly different (95% CI [−0.59, −0.01, P = .04]). Interestingly, at follow-up, the 

number of independent LEs decreased for the CHR-Remiss/Persist group, which was not 

the case for CHR-Prog. Specifically, the CHR-Prog group reported significantly more events 

than HCs (95% CI [0.01, 0.56], P = .04) and, a trend toward more than the CHR-Remiss/

Persist group (95% CI [−0.04, 0.57], P = .11). Meanwhile, the CHR-Remiss/Persist group 

reported a comparable number of events to the HCs (95% CI [−0.27, 0.23], P = 1; figure 2).

Differences in Stress Intolerance Across Time

Omnibus effects for stress intolerance were significant at baseline (F(2,110) = 50.72, P 
< .0001, η2

(partial) = 0.48) and at follow-up (F(2,110) = 41.49, P < .0001, η2
(partial) = 

0.43). Furthermore, at baseline, while the HC group reported significantly higher stress 
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tolerance than both CHR groups, CHR-Remiss/Persist and CHR-Prog presented with the 

same level of impairment (95% CI [−0.29, 0.31, P = 1]). However, at follow-up, the CHR-

Remiss/Persist group experienced a significant improvement in stress tolerance while the 

CHR-Prog group presented with more impaired tolerance to stress. As expected, the HC 

group remained significantly different from both CHR groups. Post-hoc analyses revealed a 

significant difference between CHR-Remiss/Persist and CHR-Prog groups (95% CI [−0.69, 

0.07, P = .01]; figure 2). Critically, the CHR-Prog group that reported sustained exposure to 

independent LEs also reported a worsening in stress tolerance between time points.

The Relationship Between Independent LEs and Stress Intolerance in Predicting Positive 
Symptoms at Follow-up in the CHR-Prog Group

A trend level interaction effect was observed for LE exposure and stress intolerance on 

symptom severity (β = −.4, t(17) = −1.88, P = .08). The pattern suggests that for those 

participants who endorsed greater than average stress intolerance, the degree of exposure 

to independent LEs was not as predictive of positive symptoms (figure 3). However, for 

those with less impaired tolerance to stress (sample average or below-average levels), a 

greater number of endorsed LEs were more impactful in predicting higher levels of positive 

symptoms.

Discussion

The present study expanded our understanding of psychosocial stressors and stress 

sensitivity in youth with a psychosis-risk syndrome. First, the findings replicated a small 

but growing number of studies in observing that the broad CHR group experienced more 

LEs6,10,11 and greater impaired tolerance to stress8,13,22 when compared to HCs. Second, 

longitudinal analyses indicated that independent LEs remain constant over time in CHR 

individuals with increasingly more severe positive symptoms over time, but that these 

stressful experiences remit in those CHR individuals who show improvement or maintain 

a steady course of positive symptoms. This is consistent in some ways with findings that 

independent LEs are related to the course of illness in formal psychosis2,11,31 but the first 

direct evidence to support an important role for clinical progression in CHR youth. It is 

also noteworthy that we observed a pattern for increasing stress intolerance in the CHR-

Prog group, while the CHR-Remiss/Persist group and HCs showed decreasing or steady 

patterns, respectively. Taken together, these results speak to an important pathogenic role for 

psychosocial stressors and increasingly impaired stress sensitivity. Finally, analyses aimed 

at determining interrelationships between the 2 domains provide a novel and potentially 

important perspective of a dynamic interplay between external stressors and internal 

experience/stress sensitivity. Specifically, trending results suggested that LE exposure and 

stress intolerance interact to predict positive symptoms.

Considering CHR individuals are particularly affected by exposure to stressors, establishing 

whether LE rates are elevated in this population is crucial for determining whether they play 

a role in illness pathogenesis. As mentioned, the literature is mixed on the rates of exposure 

to LEs in both formal psychosis2,3,14,33 and CHR6,11,16,17 literature. The inconsistency may 

be due to differences across studies in focus on exposure to total LEs vs different LE 
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types.6 While many CHR studies looked at cumulative LEs, the present approach focused 

on independent LEs. The importance of this approach is that, considering the independent 

LEs occur outside of an individual’s control, we can more confidently infer that exposure 

may indeed be a risk factor rather than a by-product of the illness. Consistent with studies 

reporting elevated psychosocial stress exposure,6,11 the results indicated that compared to 

the HCs, the CHR group endorsed more baseline LEs. Elevated rates in the CHR group 

suggest that external stressors are etiologically informative as they are evident prior to 

illness onset. Additionally, the degree of subjective stress may be playing a role in how 

susceptible this population is to the effects of exposure to psychosocial stressors.4,6,34 Both 

schizophrenia and CHR literature notes aberrant stress responsiveness.9,13,34,35 In line with 

these findings, and consistent with predictions, the baseline analyses revealed a significantly 

impaired stress tolerance in the CHR group when compared to HCs providing additional 

support for the early vulnerability of the stress systems.

Longitudinal analyses of independent LEs indicated distinct exposure trajectories for CHR 

subgroups. Specifically, the results indicated that independent LE exposure over a 1-year 

period may relate to illness progression. This was inconsistent with findings from an 

earlier study by DeVylder et al13 which reported that exposure to LEs across time was 

not associated with positive symptoms in CHR. While this study investigated total LEs, the 

focus of the present study was on independent LEs that could be driving the differences 

in findings. Additionally, DeVylder et al observed CHR participants over the average of 

4 time points suggesting the timeline may play a role in the extent to which exposure 

to LEs contributes to illness progression. The results revealed that although the CHR 

groups reported nearly identical baseline exposure rates, the amount of independent LEs 

significantly decreased for the CHR-Remiss/Persist group, matching the rates endorsed 

by HCs. Contrary to the prediction, the CHR-Prog group endorsed consistent high-level 

exposure rather than an elevation suggesting that chronic exposure may indeed be a risk 

factor for positive symptom worsening. Although the difference between the CHR groups 

was at a trend level, the persistent LE trajectory in the group experiencing the worsening of 

symptoms (figure 2) provides compelling evidence for the involvement of independent LEs 

in the course of illness. Specifically, chronic exposure, even when not elevated across time, 

may be related to symptom worsening while a decrease is associated with more favorable 

outcomes possibly suggesting that changes in levels of impairment of the stress system may 

play a role in mechanisms by which LE exposure affects symptoms.

In regards to the longitudinal course of stress intolerance, the analyses provided further 

support that stress sensitivity is an important pathogenic mechanism. A previous study 

found a temporal relationship between stress sensitivity and symptoms,13 and the current 

investigation expanded the research by examining the progression of stress intolerance in 

distinct CHR subtypes. Specifically, while impairment levels were comparable at baseline, 

as hypothesized, the groups were significantly different at follow-up, wherein the CHR-

Remiss/Persist group reported improvement while the CHR-Prog group experienced more 

impairment. As expected, the HC group endorsed consistent low-level impairment over 

time. These findings indicate that the internal experience of stress is impacted early in 

the course of illness and may be reflective of the increasing vulnerability of psychological 

and biological stress systems. Interestingly, the CHR group that experienced a worsening 
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in stress tolerance also endorsed enduring exposure to independent LEs indicating these 

distinct stress domains may be a part of the shared mechanism contributing to illness 

progression.

The analysis examining the relationship between these 2 domains lends some support 

for the independent LEs and stress tolerance interaction in predicting positive symptoms. 

As predicted, at trend levels, the degree of stress tolerance impairment interacted with 

independent LE exposure to predict symptom worsening. However, contrary to the 

prediction that those at highest levels of impairment would be the most affected by LE 

exposure, the pattern indicated there may be a ceiling effect as to the extent to which 

these 2 domains interrelate with regard to predicting symptom progression. Specifically, 

while at above-average impairment in stress tolerance the amount of independent LEs was 

not as related to stress impairment, at average and below-average levels a greater number 

of independent LEs were particularly predictive of more severe positive symptoms (figure 

3). Considering the vast heterogeneity in clinical presentations in psychoses as suggested 

by Dickinson et al,36 future research employing cluster analyses based on the degree of 

impairment in CHR could help elucidate which patient subgroups may be more impacted by 

environmental stressors and stress systems vulnerability prior to illness onset.

These findings are consistent with the diathesis-stress and stress-cascade models of 

psychosis which posit that existing vulnerability interacts with environmental stress to 

ultimately drive psychosis onset.5,20,25,37,38 Animal models of schizophrenia show abnormal 

stress responsivity in rats.39–41 One study found that juvenile rats treated with an agent 

mimicking abnormalities associated with schizophrenia exhibit exaggerated behavioral 

responses and blunted hypothalamic-pituitary-adrenal axis (HPA) response to acute stressors 

and the inability to adapt to chronic exposure.39 Other promising mechanisms by which 

stress tolerance could be affected by LE exposure include atrophy to hippocampal 

subregions42–45 occurring via HPA axis dysregulation.6,13,20 Therefore, chronic exposure 

is particularly important to consider as consistent psychosocial insults may be conferring 

risk and increasing sensitivity to stress. Taken together, this confluence of persistent 

psychosocial stressors and increasing stress sensitivity may impact brain structure/function 

and subsequently cognition and coping through epigenetic modulatory effects,46,47 affect 

normative dopamine transmission,48–50 and ultimately, drive the onset of psychosis. 

Current findings provide additional support for these models. The results indicate that 

consistent LE exposure is related to worsening of symptoms and that together with stress 

tolerance (indexing subjective experience and psychobiological vulnerability) is a key factor 

driving the progression of the illness. Additionally, examining LE exposure in relation to 

stress tolerance in early stages of the illness is critical because adolescence and young 

adulthood are periods characterized by increasingly demanding environments51,52 and 

neuromaturational processes.53–55 In CHR individuals, persistent psychosocial stress may 

be impacting an already vulnerable system rendering it less adept to self-regulate and adjust 

to environmental changes, thereby further conferring risk and contributing to a psychotic 

outcome.

Finally, the current investigation presents both strengths and limitations. The current 

approach to defining the course of illness has been used in previous studies to examine 
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nuanced changes in symptomatology.56 However, whether or not a 1-point change represents 

a definitive shift remains an empirical question. Future studies with larger samples should 

investigate clinical outcome as a dichotomous (transition/remission) variable to draw more 

conclusive inferences. Furthermore, although we used a well-established LE measure 

that has been used with adolescent populations in previous studies, the PERI has not 

been validated for use with adolescents. In addition, future studies could benefit from a 

more stringent timeline of exposure (such as utilizing a timeline followback method) and 

corroborative information to address issues related to self-report measures. Furthermore, a 

more comprehensive measure of stress sensitivity could yield stronger results. Although 

the retrospective design allowed us to assess LEs longitudinally and capture exposure over 

a 1-year period leading up to each assessment, future investigations would benefit from 

utilizing prospective designs. Additionally, the trend level result (which is comparable to/

large in comparison to what has been previously reported, but small when considering 

multisite studies in this area) may be due to the low sample size in the CHR-Prog group. 

Therefore, incorporating larger samples and utilizing longitudinal mixed models would 

help in establishing stronger findings. Taken together, findings are poised to inform future 

investigations surrounding etiology, indicating opportunities for the development of targeted 

interventions.
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Fig. 1. 
Positive symptoms progression from baseline to follow-up. CHR-Prog, clinical high-risk 

symptom progression group; CHR-Remiss/Persist, clinical high-risk symptom remission/

persistence group; HC, healthy controls.
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Fig. 2. 
Independent life events and stress intolerance over time. *P < .05 for omnibus effect 

for between-group differences. CHR-Prog, clinical high-risk symptom progression group; 

CHR-Remiss/Persist, clinical high-risk symptom remission/persistence group; HC, healthy 

controls.
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Fig. 3. 
Independent life events × stress intolerance interaction at follow-up in the CHR-Prog group.
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Table 1.

Demographic and symptom characteristics by group at baseline

CHR HC p

Gender

 Males 43 34

 Females 30 44

 Total 73 78 NS

Age

 Mean years (SD) 18.62 (1.77) 18.17(2.62) NS

Parental education

 Mean years (SD) 15.78 (2.32) 15.69 (2.82) NS

Positive Symptoms

 Mean (SD) 11.89 (4.48) .60 (1.30) **

Note: NS=not significant

**
p<.0001

CHR=Clinical High-Risk; HC=Healthy Controls
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