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A systematic review and meta-analysis of the association between emotional 

stress reactivity and psychosis 

 

Abstract 

Aim: Emotional stress reactivity may be a mediating factor in the association between 

trauma and psychosis. This review aimed to i) identify, summarise and critically evaluate 

the link between emotional stress reactivity and psychotic experiences ii) examine 

evidence for a ‘dose-response’ relationship between stress reactivity and psychosis in the 

wider psychosis phenotype (i.e. sub-clinical symptoms). 

Methods: Electronic database searches (PsychINFO, MEDLINE, EMBASE) were 

conducted for studies which investigated the link between stress reactivity and psychosis, 

psychotic symptoms, or a vulnerability to developing psychosis (wider phenotype). Cross-

sectional, experimental and experience sampling method study designs were eligible for 

inclusion.  

Results: 45 eligible articles were identified (N participants= 8830). Narrative synthesis 

showed that increased emotional stress reactivity was associated with psychosis and 

subclinical psychotic experiences across all study designs, however, findings were 

inconsistent across studies. The preliminary meta-analysis (k=4, n=383) showed 

increases in emotional stress reactivity was associated with higher negative affect in 

response to event-related stress, in those with psychosis compared to controls (mean 

difference in beta coefficients = 0.05, 95% CI 0.02 to 0.08, p=0.004). However, this 

difference was small with a considerable degree of heterogeneity (p=.001, I² = 81%) so 

results should be interpreted with caution.  

Conclusions: Overall, the evidence suggests that there is a link between emotional 

stress reactivity and psychosis in those with psychosis, those at high risk of developing 

psychosis and in relation to subclinical psychotic-like experiences in the general 

population.  

 

 

Keywords: Psychotic Disorders; Stress, Psychological; Affect 
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Introduction 

 

Trauma and Psychosis 

The experience of childhood trauma has been shown to be strongly associated with an 

increased risk of a person later developing psychosis (Read, van Os, Morrison, & Ross, 

2005; Varese et al., 2012), including recent evidence for a causal link based on 

longitudinal data from a large UK cohort study (Croft et al., 2019). It is not yet clear why 

trauma increases the risk of psychosis, as not all individuals who experience trauma will 

go on to experience psychosis. This suggests that there may be mediating factors which 

may partially, or fully, explain the relationship between trauma and the development of 

psychosis. Understanding more about the mechanisms through which trauma can lead to 

psychosis can help identify potentially modifiable mediators. Until childhood trauma itself 

can be fully prevented, the most effective place to intervene is after the trauma and before 

the development of psychosis.  

 

Emotional Reactivity to Stress  

Emotional stress reactivity is a potential modifiable mediator linking trauma and psychosis 

which could be a target for prevention strategies. Emotional stress reactivity is defined as 

mood reactivity to daily events and minor disturbances in daily life (Myin-Germeys & van 

Os, 2007). van Nierop et al. (2018) suggest that some of those exposed to childhood 

trauma will go on to develop increased stress reactivity, while others will not. This 

increased level of emotional stress reactivity is associated with higher rates of depressive, 

anxiety and psychosis symptoms (Lardinois, Lataster, Mengelers, Van Os, & Myin‐

Germeys, 2011; van Nierop et al., 2018). Several factors may determine the degree to 

which trauma leads to increased emotional stress reactivity: the severity and number of 

trauma events (Wichers et al., 2008), later stressful life events (Myin-Germeys, 

Krabbendam, Delespaul, & Van Os, 2003), genetic factors (Collip, van Winkel, et al., 

2011), impact of trauma on the biological stress response (Heim et al., 2000) and 

psychological and social factors (van Nierop et al., 2018).  

 

Emotional stress reactivity is a proposed mechanism through which daily life events and 

the subsequent emotional reaction may result in psychotic experiences. Mood reactivity to 

daily life events is a normal process; however, high levels of mood reactivity in response 

to daily stressors is problematic and has been linked with a number of mental health 

difficulties (Myin-Germeys, Peeters, et al., 2003; van Nierop et al., 2018). Experience 

sampling method has been the main method used to measure emotional stress reactivity 

through assessing subjective affect and stress in relation to activities and events.  
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Emotional stress reactivity has been investigated in those at varying points along the 

continuum of psychotic experiences, in those at high risk of developing psychosis, 

relatives of those with psychosis and in relation to subclinical psychotic-like experiences 

(refs). The findings from the first experience sampling method study by Myin-Germeys, 

Van Os, Schwartz, Stone, and Delespaul (2001) suggested that levels of emotional stress 

reactivity were highest in those with psychosis, then relatives followed by controls. The 

authors summarised that the level of vulnerability to psychosis mirrored the level of 

emotional stress reactivity, in relation to negative affect. Furthermore, in the general 

population, increased level of subclinical psychotic-like experiences was associated with 

higher levels of emotional stress reactivity (Lataster et al., 2009). Therefore, the theory 

that level of vulnerability may be associated with level of emotional stress reactivity may 

be applied to the continuum of psychotic experiences. Given that there may be evidence 

of elevated levels of emotional stress reactivity in relatives, this may link with literature on 

expressed emotion in families leading to development of psychosis (Haidl et al., 2018; 

Izon, Berry, Law, & French, 2018). 

 

As emotional stress reactivity is a possible modifiable mediator, it could help inform 

interventions to reduce the risk of psychosis in people exposed to childhood trauma. For 

example, mindfulness-based interventions have been shown to reduce emotional stress 

reactivity in individuals with partially-remitted depression (Britton, Shahar, Szepsenwol, & 

Jacobs, 2012). Interventions such as mindfulness may therefore be used as a 

preventative measure to reduce psychosis risk in people exposed to childhood trauma. 

 

Three previous literature reviews summarised research on emotional stress reactivity and 

psychosis and identified that emotional stress reactivity was a plausible mediator between 

stressful events and psychosis (Holtzman et al., 2013; Myin-Germeys & van Os, 2007; 

van Winkel, Stefanis, & Myin-Germeys, 2008). However, these were not systematic 

reviews, so relevant studies could have been missed. In addition, a meta-analysis of 12 

studies looked at findings from experience sampling method studies, but focused on 

positive and negative affect as outcomes, rather than emotional stress reactivity (Cho et 

al., 2017). Therefore, a systematic literature review has not been conducted on this topic 

before. 

 

The present review aims to investigate the link between psychosis and emotional stress 

reactivity using systematic review methods, and quantitative synthesis (preliminary meta-

analysis). Given there is research linking the level of psychosis vulnerability with the level 

of emotional stress reactivity, this review will also investigate the novel questions of 

whether there is evidence for a dose-response relationship between emotional stress 
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reactivity and psychosis risk by including studies on the wider psychosis phenotype (e.g. 

individuals considered at high risk of developing psychosis). This is important as could 

show the pattern between emotional stress reactivity and vulnerability to psychosis and in 

turn, could be a target for interventions aimed at preventing the development of 

distressing psychotic experience as well as for those with psychosis. 

 

The review questions are:  

1) Identify, summarise and critically evaluate the link between emotional stress reactivity 

and psychotic experiences in the general population, those with psychosis and the 

extended psychosis phenotype. 

2) Identify whether there is a ‘dose-response’ relationship between emotional stress 

reactivity and psychosis when looking at stress reactivity in those with psychosis, 

extended psychosis phenotype and non-clinical populations.  

 

 

Method 

Protocol and Registration 

The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) 

guidelines were followed for reporting this review (Page et al., 2021). The protocol for the 

review, including the inclusion criteria and planned analysis, was registered on 

PROSPERO prior to the database searches on 6th Dec 2019 and on the Open Science 

Framework (PROSPERO registration number: CRD42019161304; https://osf.io/cnqhd/). 

Differences from protocol: the inclusion criterion identifying relevant comparisons was 

added at stage 2 screening due to discussion between reviewers about uncertainty of 

inclusion of studies and the updated version of the quality assessment tool was used. 

 

Inclusion and Exclusion Criteria 

Study design: Experience sampling method, cross-sectional and experimental approaches 

were included. In this context, experience sampling method is structured diary technique 

where participants are instructed to make in the moment ratings of mood and current 

context several times a day over several days. 

Population: Studies were included if participants included were either individuals with a 

diagnosis of a psychotic disorder, extended psychosis phenotype (i.e., shared familial, 

demographic, etiological and psychopathological factors with psychotic disorders) or 

psychotic-like experiences. Studies which included participants with a mixed phenotype 

where it was not possible to separate out psychosis symptoms were excluded. This may 

be where participants are experiencing elevated levels of psychotic experiences, anxiety, 

https://osf.io/cnqhd/
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and depression and individual levels of psychotic experiences are not reported, as in van 

Nierop et al. (2018). 

Comparison: Studies were included if there was a comparison between groups 

experiencing different levels of psychosis symptoms or a comparison was made between 

the level of psychosis symptoms and emotional stress reactivity. 

Outcome Measure: Studies were included if there was a self-report measure of emotional 

stress reactivity, which is defined as mood reactivity to daily events and minor 

disturbances in daily life (Myin-Germeys, Peeters, et al., 2003). Articles solely including 

measures of biological stress reactivity were excluded as previous systematic reviews 

have investigated this topic and changes in emotional stress reactivity can occur in the 

absence of changes in biological stress reactivity. 

 

Search Strategy 

A systematic search of PsychINFO, EMBASE and MEDLINE was conducted using the 

following search strings: (psychosis OR psychotic OR schizophreni*) AND (stress 

reactivity OR stress sensitivity OR sensitiv* NEAR/3 stress OR react* NEAR/3 stress). 

The search strategy was developed by identifying synonyms for psychosis and emotional 

stress reactivity. Relevant literature was reviewed to assess the different ways the topics 

were referred by. Furthermore, the index terms related to psychosis were included; the 

index term most closely related to emotional stress reactivity (stress) was too broad so 

was not included. Relevant descriptors were sources through MeSH terms. Hallucinations, 

voices and delusions were assessed as potential search terms but they did not yield any 

results which did not also include a term such as psychosis or schizophrenia in title, 

abstract or keywords. See Appendix A for full search terms. The search terms generated 

were applied to title, abstract and keywords. Reference lists of eligible studies were 

examined for further eligible studies and lead researchers in this area were contacted to 

ensure relevant studies were not missed by the search strategy. The search was first 

conducted on 7th December 2019 and repeated on 22nd January 2021 (33 additional 

records were found, one of which was eligible and was subsequently included in the 

review).  

 

Study Selection 

Duplicates of records were removed after all the database searches were completed. At 

stage 1 of screening, the 1st author (S.M.) screened title and abstracts for inclusion. At 

stage 2, all full-text records were independently double-screened by two reviewers (S.M. 

and B.J.). Disagreements were initially resolved between the two reviewers and where a 

unanimous decision was not reached, consensus was reached by consulting the senior 

author (P.J.).  
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Data Extraction and Management 

(Add something about outcomes extracted for item 10a). Extracted data included: type of 

publication (e.g. peer reviewed journal), information on the type of participants, participant 

demographic information (age, gender and ethnicity), number of participants, study 

design, inclusion/exclusion criteria, country of recruitment, outcome measures and data 

analyses. The inclusion and exclusion criteria for each group of participants was recorded. 

The measures used to assess emotional stress reactivity and measures used to assess 

psychotic symptoms or subclinical psychotic-like experiences were extracted. For 

experience sampling method studies, specific information on how data was collected was 

extracted. Corresponding authors were contacted when outcome of interest was not 

reported in the paper; it was not possible to access data from several studies (see 

Appendix B). The lead author (S.M.) extracted data for all the studies included. Data was 

managed using Covidence software (https://www.covidence.org/) during the screening 

stages of the review and extracted data was inputted into an Excel spreadsheet using a 

standard template.  

 

Quality Assessment 

The Mixed Methods Assessment Tool (M-MAT) was used to assess quality of the studies 

(Pluye, Gagnon, Griffiths, & Johnson-Lafleur, 2009). The M-MAT is a single integrated tool 

designed to assess qualitative, quantitative and mixed methods studies. Two screening 

questions are first applied, i) are there clear research questions and ii) do the data 

collected address the question(s). The M-MAT is not appropriate when the study does not 

pass both screening questions. Depending on the study design, one of five categories 

was used to assess each study, each comprising five assessment criteria. A summary 

score was calculated by working out the percentage of assessment criteria which were 

definitely met (e.g. scored as ‘yes’). Quality scores therefore ranged from 0, 20, 40, 60, 80 

to 100%. 10% of the included studies were double rated by the senior author (P.J.). 

 

 

Analysis 

All eligible studies were incorporated into the narrative descriptive synthesis, which was 

included due to the heterogeneity of the study designs included. The studies were 

grouped based on study design to allow for more appropriate comparisons and findings 

were synthesised highlighting any similarities and differences in study findings and 

exploring the patterns in the data. Differences in outcome between psychosis, extended 

psychosis phenotype and controls were assessed, where possible.  

https://www.covidence.org/
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A meta-analysis was planned for studies with comparable outcome measures. Experience 

sampling method studies were most likely to have comparable outcome measure across 

studies. The most common experience sampling method outcome measure was negative 

affect event-related stress, so this was planned for use in the meta-analysis. We planned 

to examine funnel plots for evidence of asymmetry (i.e., small study bias (Deeks, 2020)). 

Statistical heterogeneity of studies was assessed using I². The meta-analysis was 

conducted in Revman. 

 

Results 

Study Selection 

Figure 1 (PRISMA diagram) shows the process of how studies were selected. 889 papers 

were identified through electronic database searches and 28 papers were identified from 

other sources. After duplicates were removed, titles and abstracts of 679 articles were 

screened resulting in 93 articles which were included in full-text screen. From full-text 

screen, 46 eligible articles were identified for inclusion in the review. Eight articles 

contained overlapping datasets from the same participant samples, and so these were 

linked together, in order to avoid ‘double-counting’ of participants across multiple papers 

reporting analyses from the same dataset. Papers from the same study are grouped 

together in Table 1, where the papers were part of the same study and the outcome of 

interest was only reported in one paper, only those findings were reported. When studies 

have overlapping samples, this is made clear in Table 1 and the separate findings are 

reported. 

 

 

 

 

[insert Figure 1]  



 9 

 

Overview of study design and characteristics 

Studies were from the Netherlands (n = 11), Netherlands and Belgium (n = 2), Belgium (n 

= 3), Netherlands, Belgium and Germany (n=1), Switzerland (n = 2), USA (n = 9), UK (n = 

4), Germany (n = 3), New Zealand (n = 2), and Spain (n = 1). 31/37 studies included adult 

participants, 4/37 studies included participants ranging from adolescents to young adults 

and 2/37 included only adolescents. 13/38 studies included general population samples, 

6/38 included individuals with psychosis (four with healthy control comparison), 5/38 

included individuals with extended psychosis phenotype compared with controls, 11/38 

included both psychosis and extended psychosis phenotype (ten with healthy controls 

comparison), 1/38 included mental health service users, siblings and controls and 1/38 

included those with schizotypal personality disorder. Experience sampling method design 

was used in 20/38 studies, cross-sectional design in 11/38 and experimental in 6/38 

studies. See Table 1 for summary, the table has been structured by study design and the 

participant details, measurement of psychosis or psychotic-like experiences, outcome of 

interest and the main relevant findings and direction of the effect are reported for each 

study along with the M-MAT study design and the percentage summary for the quality 

assessment. The M-MAT quality assessment information is summarised in Table 2 and 

Table 3 based on the study design. 
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[Insert Table 1] 
 
 
[Insert Table 2] 
 
 
[Insert Table 3]
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Narrative Synthesis 

1. Experience Sampling Method 

20/38 of the studies which met the criteria for the review used experience sampling 

method. Experience sampling method is considered to be a gold standard approach as 

assessments are completed in the moment during normal daily life, so the approach is 

both ecologically valid and not susceptible to recall bias. However, it is time consuming 

and demanding for participants. In terms of the stress measures, most studies included 

event-related, activity-related and/or social stress. Affect was typically measured in terms 

of negative affect, some studies additionally included positive affect. All outcomes were 

measured on similar or the same Likert scales. 

 

1.1. General Population 

Six studies used general population samples and looked at the association between 

emotional stress reactivity and subclinical psychotic-like experiences. Four of the studies 

found increased emotional stress reactivity was associated with greater subclinical 

psychotic symptoms or positive schizotypy (Chun, Barrantes-Vidal, Sheinbaum, & Kwapil, 

2017; Collip, Wigman, et al., 2013; Kramer et al., 2014; Lataster et al., 2009). Two studies 

did not find a significant association between emotional stress reactivity and subclinical 

psychosis symptoms or momentary paranoia (Booij, Snippe, Jeronimus, Wichers, & 

Wigman, 2018; Vaessen et al., 2017). In the study by Vaessen et al. (2017), there was a 

difference in age, gender and levels of emotional stress reactivity between completers and 

non-completers of the study, therefore, there appears to be a non-response bias. Four of 

the above studies recruited participants from the East Flanders Twin Survey in Belgium, 

however, it is unclear if there is an overlap in participants across the studies (Collip, 

Habets, et al., 2013; Kramer et al., 2014; Lataster et al., 2009; Vaessen et al., 2017).  

 

1.2. Individuals with Psychosis 

Three studies investigated the relationship between stress reactivity and psychotic 

symptoms in individuals with psychosis. Both Lataster, Valmaggia, Lardinois, van Os, and 

Myin-Germeys (2013) (n = 64) and Reininghaus, Kempton, et al. (2016) (n = 51) found 

positive psychotic symptoms were associated with greater negative affect in response to 

stressful situations. However, Westermann et al. (2017) did not find an association 

between positive psychotic symptoms and stress sensitivity. In this study, the measure of 

stress sensitivity consisted of assessment of momentary emotional state in respect of 

valence and arousal, which differs from emotional stress reactivity. Furthermore, the null 

finding may be due to low power from including only 15 participants. 
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Seven studies compared those with psychosis with controls and five found increased 

emotional stress reactivity in those with psychosis compared to controls (Frissen et al., 

2014; Habets et al., 2012; Myin-Germeys et al., 2001; Reininghaus, Kempton, et al., 2016; 

van Winkel et al., 2008). Higher emotional stress reactivity was not always found for all 

measurements of stress. For example, van der Steen et al. (2017) and Reininghaus, 

Kempton, et al. (2016) found the effect of higher negative affect in response to activity-

related stress, but not event-related or social stress. One of the above studies 

investigated the link between activity-related stress effecting psychotic symptoms via 

negative affect and found a non-significant trend towards this being greater in individuals 

with psychosis compared to controls (p=.072) (Klippel et al., 2017). Another study found 

no significant differences in emotional responses to stress in individuals with psychosis 

compared to controls (Palmier-Claus, Dunn, & Lewis, 2012). However, Palmier-Claus et 

al. (2012) had a high drop out of individuals with psychosis (n =27) which may have led to 

a biased sample.  

 

1.3. Extended phenotype (relatives/UHR) 

Five studies compared individuals with psychosis to relatives and all studies demonstrated 

higher emotional stress reactivity in those with psychosis compared to relatives (Frissen et 

al., 2014; Habets et al., 2012; Lataster, Collip, Lardinois, Van Os, & Myin-Germeys, 2010; 

Myin-Germeys et al., 2001; Pos et al., 2017). Three studies compared emotional stress 

reactivity between relatives and controls and all studies found no significant difference 

(Collip, Nicolson, et al., 2011; Frissen et al., 2014; Habets et al., 2012). The only quality 

issues identified were high rates of excluded participants and a lack of gender covariate in 

Pos et al. (2017) and Myin-Germeys et al. (2001). Rauschenberg et al. (2017) compared 

emotional stress reactivity in mental health service users, with higher levels of psychotic 

symptoms, with siblings of service users. This study demonstrated greater stress reactivity 

in service users compared to siblings. However, service users scored higher on measures 

of anxiety and depression as well as on measures of psychotic symptoms. 

Three studies, comparing those at risk of developing psychosis with controls, found 

emotional stress reactivity was higher in those at high risk (Palmier-Claus et al., 2012; 

Reininghaus, Kempton, et al., 2016; van der Steen et al., 2017). Four studies compared 

individuals with psychosis to those at high risk of developing psychosis. In three of the 

studies, emotional stress reactivity was higher in those at high risk compared with 

individuals with psychosis (Palmier-Claus et al., 2012; Reininghaus, Kempton, et al., 

2016; van der Steen et al., 2017). Vaessen et al. (2019) combined data from several 

studies and compared those with chronic psychosis with those in early stages of 

psychosis, either first-episode or clinical high risk. This study found greater initial negative 
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affect in response to event-related stress and slower affective recovery to stressors in 

early psychosis compared to chronic psychosis and healthy controls.  

 

2. Experimental Design 

Six of the studies used an experimental paradigm to assess emotional responses to a 

stressor, two articles were from the same study (Lincoln, Hartmann, Köther, & Moritz, 

2015; Lincoln, Köther, Hartmann, Kempkensteffen, & Moritz, 2015) and one paper was 

missing data which was included in another study (Veling, Counotte, Pot-Kolder, Van Os, 

& Van Der Gaag, 2016; Veling, Pot-Kolder, Counotte, van Os, & van der Gaag, 2016). In 

this study design, ratings of affect are completed following an experimental stressor, so 

the results are less vulnerable to recall bias. However, the approach has limited ecological 

validity as it is conducted in a laboratory setting.  

 

2.1. Individuals with psychosis and high risk of psychosis 

Four of these studies compared individuals with psychosis, one study also included 

individuals at ultra-high risk of psychosis, with controls (Dinzeo, Cohen, Nienow, & 

Docherty, 2008; Horan & Blanchard, 2003; Jongeneel, Pot-Kolder, Counotte, van der 

Gaag, & Veling, 2018; Lincoln, Köther, et al., 2015). Two of those studies found 

individuals with psychosis, or those with higher vulnerability for psychosis, experienced 

greater negative affect in response to a stressor than controls (Jongeneel et al., 2018; 

Lincoln, Köther, et al., 2015), while two did not (Dinzeo et al., 2008; Horan & Blanchard, 

2003). This difference in findings could be due to methodological differences in how stress 

reactivity was measured. Similarly, Veling, Pot-Kolder, et al. (2016) compared those with 

high psychosis (psychosis and high risk) liability to those with low liability (relatives and 

controls) and found greater subjective distress in response to stressors in high liability. 

Another study compared those at risk of psychosis with controls and first-degree relatives 

and found higher negative affect in response to a social stressor in the high risk group 

compared with controls (Söder, Krkovic, & Lincoln, 2020). 

 

2.2. Relatives of individuals with psychosis 

Two studies compared relatives with controls and did not find a significant difference in 

subjective stress or negative affect in response to a stressor (Lincoln, Köther, et al., 2015; 

Söder et al., 2020).  

 

3. Cross-Sectional Design 
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12 studies used a cross-sectional design to assess emotional stress reactivity and 

psychosis vulnerability or psychotic-like experiences using questionnaires. This approach 

can yield large data sets and the sample size of these studies range from 79 to 945. 

However, self-report questionnaires rely on accurate retrospective memory of participants, 

therefore, reports may be vulnerable to recall bias.  

 

3.1. General Population 

Seven of the studies investigated the link between subclinical psychotic experiences and 

stress reactivity in the general population. All seven studies demonstrated a positive 

association between levels of stress sensitivity and psychotic-like experiences, effect 

sizes range from medium to high (DeVylder & Hilimire, 2015; Gibson et al., 2014; Gibson, 

Reeves, Cooper, Olino, & Ellman, 2019; Grattan & Linscott, 2019; Laloyaux, Dessart, Van 

Der Linden, Lemaire, & Larøi, 2016; Rössler, Ajdacic-Gross, Rodgers, Haker, & Müller, 

2016; Ruzibiza, Grattan, Eder, & Linscott, 2018). This suggests that higher levels of 

subclinical psychotic-like experiences are associated with greater stress sensitivity.  

 

3.2. Individuals at high risk of developing psychosis 

All four studies, investigating the link between stress reactivity and those at high risk of 

developing psychosis compared to controls, found evidence for greater stress sensitivity 

for adults and children at high risk of developing psychosis, with medium to high effect 

sizes (Cullen, Fisher, Roberts, Pariante, & Laurens, 2014; DeVylder et al., 2013; Moskow 

et al., 2016; Trotman et al., 2014). In the study by Cullen et al. (2014), children with 

multiple antecedents of schizophrenia (n=29) experienced greater distress to daily 

stressors, compared to typically developing children (n=42), and in more domains than 

children with family history of schizophrenia (n=19). Different questionnaires were used in 

each of these studies, and these measures may not fully encompass emotional stress 

reactivity. Furthermore, the measure used by Cullen et al. (2014) does not appear to have 

been assessed for psychometric properties. Two studies investigated distress in relation 

to daily stressors, which appears to more accurately represent emotional stress reactivity, 

and found higher rates of distress in those with schizotypal personality disorder in 

comparison to other personality disorders and controls, and those at high risk of 

developing psychosis compared to controls (Tessner, Mittal, & Walker, 2011).  

 

Preliminary Meta-Analysis 

Individuals with psychosis vs. healthy controls 

For negative affect in response to event-related stress, four experience sampling method 

studies (n= 383) provided data for the meta-analysis. Of the 20 experience sampling 
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method studies, only 10 made comparisons between individuals with psychosis, those at 

high-risk, relatives and/or controls. The frequency of different experience sampling 

method outcome measures was calculated, and the most used outcome measure was 

selected for the meta-analysis (negative affect event-related stress) with the most 

commonly used comparison (individuals with psychosis vs controls). Figure 2 illustrates 

the decision tree for including studies, only 4 studies reported the outcome of interest and 

the necessary analysis to be included. Insufficient data was available for other 

comparisons to be included in the meta-analysis. Due to the small sample size, this meta-

analysis only summarises preliminary findings and requires more data to be able to 

generalise findings. (Report where had to transform data to prepare for meta-analysis 

(item 13b)) 

Each study included in the meta-analysis consisted of two linear regression 

models (one for psychosis group, one for control group) which represent the association 

between event-related stress and mood between the psychosis and control groups. The 

effect estimates extracted from papers was the beta co-efficients from the multilevel linear 

regression models for psychosis group and the control group within each study. Due to 

the variability in participant characteristics and study characteristics, a random-effects 

model was selected.  

Four studies compared those with psychosis with controls on negative affect 

event-related stress. Two of the studies were assessed to be high quality using the M-

MAT (Frissen et al., 2014; Reininghaus, Kempton, et al., 2016); one study did not include 

relevant confounding variables (Myin-Germeys et al., 2001) and one study had quality 

issues (van Winkel et al., 2008). Emotional stress reactivity is measured by self-report 

assessment of current event-related stress (how unpleasant is the most recent event) and 

current negative affect, at multiple time points. All studies except for van Winkel et al. 

(2008) where participants completed ratings 12 times a day, participants completed self-

assessment ratings 10 times a day for six consecutive days. Event-related stress was 

measured consistently across all studies; three studies measured negative affect with five 

mood adjectives on a 7-point likert scale (Myin-Germeys et al., 2001; Reininghaus, 

Kempton, et al., 2016; van Winkel et al., 2008), Frissen et al. (2014) used six mood 

adjectives. From the data reported, it was not possible to access unadjusted analysis from 

all studies, therefore, some studies include covariates. These covariates differed 

somewhat between studies. The model comparing individuals with psychosis with controls 

reveals a small mean difference in beta co-efficient of 0.05 (95% CI 0.02 - 0.08, p=0.004), 

see Figure 2. This demonstrates a small and relatively precise best estimate for average 

effect indicating higher emotional stress reactivity in those with psychosis compared to 

controls.  
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[Insert Figure 3] 

 

 

There were insufficient studies (<10) to use a funnel plot, therefore, there was no formal 

way to assess for publication bias (Deeks, 2020). I² was 81%, indicating considerable 

statistical heterogeneity (Deeks, 2020), therefore, the results from the meta-analysis 

should be interpreted with caution as the meta-analysis outcome is not representative for 

the studies included.  

 

Discussion 

This review aimed to 1) identify, summarise and critically evaluate the link between 

emotional stress reactivity and psychotic experiences and 2) identify whether there is a 

dose-dependent relationship between psychosis vulnerability and emotional stress 

reactivity. Three main approaches used to assess emotional stress reactivity include 

experimental stress paradigms, experience sampling method and cross-sectional 

questionnaires. Overall, the findings of the current review suggest an inconsistent, positive 

association between emotional stress reactivity and psychotic experiences in both clinical 

and non-clinical populations.  

 

In terms of strengths and limitations of the review, the search strategy and research 

questions were published in advance on the PROSPERO database and Open Science 

Framework, increasing transparency and reproducibility of the work. This review 

attempted to include all research relevant to the research questions by including the 

multiple different ways emotional stress reactivity may be referred to in the literature and 

by not limiting the publication dates. However, as only studies published in English were 

included, this may have led to relevant studies being excluded. The review only included 

peer-reviewed articles, however due to publication bias, negative or null findings may 

have been under-represented in the literature. Despite efforts to access unpublished data 

from eligible studies to add to the narrative synthesis and meta-analysis, this was not 

possible for several studies which limits the synthesis of findings. In the meta-analysis, 

regression data was used and there is debate in the literature over whether beta co-

efficient are appropriate to use in meta-analyses (Peterson & Brown, 2005). However, as 

the data included in this meta-analysis consisted of a comparison of two regression 

equations per study, beta co-efficient were considered appropriate to use for mean effect 

sizes.  

 

The current review found that, for individuals with psychosis, there is some evidence 

suggesting they tend to have higher levels of emotional stress reactivity or subjective 
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stress sensitivity compared to healthy controls. However, this finding is not consistent 

across all studies, with differences in methodology and ways of measuring emotional 

stress reactivity likely contributing to the heterogeneity in the published literature. Our 

preliminary meta-analysis of four studies suggests there may be a small effect indicating 

emotional stress reactivity was higher in those with psychosis; however, there was high 

variability in findings between different studies. Therefore, the findings should be 

interpreted with caution as the meta-analysis outcome for the studies included is not 

representative and there is limited generalisability of the findings due to the small sample 

size. The high heterogeneity may be in part due to the differences in covariates included 

in each study which may have effected the strength of the relationship and this makes the 

findings of the meta-analysis harder to interpret. The inconsistency in findings may be 

accounted for by genetic (Collip, van Winkel, et al., 2011; van Winkel et al., 2008) and 

environmental differences, such as previous interventions and medication, across different 

study samples (Palmier-Claus et al., 2012; van der Steen et al., 2017). Due to the small 

sample size and high heterogeneity, more data is required to investigate whether the 

findings of this preliminary meta-analysis are reliable. Moderators were not explored in the 

meta-analysis, this could be considered in future research. 

 

In terms of the extended psychosis phenotype, for those at high risk of developing 

psychosis, there was consistent evidence from experience sampling method and cross-

sectional studies for higher emotional stress reactivity in the high-risk group compared 

with controls. In contrast, some experimental and all experience sampling method studies 

suggested that there was no difference in emotional stress reactivity between relatives of 

individuals with psychosis and controls. Given the lack of evidence for elevated emotional 

stress reactivity in relatives, these findings do not support the link between emotional 

stress reactivity and high expressed emotion and the development of psychosis. Despite 

the lack of evidence for increased emotional stress reactivity in relatives, there is evidence 

for increased cortisol reactivity in response to stressors (Collip, Nicolson, et al., 2011). 

Therefore, although relatives may have a biological stress reactivity vulnerability, they 

may have a protective mechanism (Collip, Nicolson, et al., 2011); this may reflect greater 

coping skills or emotional resilience in relatives.  

 

In relation to the second research question, it is unclear whether there is a dose-

dependent relationship between psychosis vulnerability and emotional stress reactivity. 

Although those at high risk of developing psychosis, and some individuals with psychosis, 

had higher emotional stress reactivity than controls, relatives of those with psychosis 

tended to not differ from controls. Furthermore, there is some evidence to suggest that 
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those at high risk have greater emotional stress reactivity than those with psychosis 

(Palmier-Claus et al., 2012; van der Steen et al., 2017).  

 

In terms of common limitations for the studies included, one of the main quality issues 

associated with experience sampling method studies was the high dropout rate of 

participants and high rates of excluded participants due to insufficient experience 

sampling method responses. This may have biased samples, possibly towards those with 

lower symptomology or those who faced fewer stressors. Across different study designs, it 

was not always clear from the articles whether all participants contributed to all of the 

data, therefore, missing data similarly may have biased the findings. In addition, gender 

differences in emotional stress reactivity have been previously identified and not all 

studies included this as a potentially confounding variable. All studies were conducted in 

Western countries and most participants were white European. 16 of the studies did not 

report ethnicity which limits the ability to draw conclusions about the generalisability of 

findings. Therefore, the findings may not be reliable in non-Western cultures and with 

people from different ethnic backgrounds.  

 

Research and Clinical Implications 

Overall, in this review, there is evidence linking increased emotional stress reactivity with 

psychosis and psychotic-like experiences. When linking to the wider literature, research 

suggests emotional stress reactivity may be a pathway through which trauma can result in 

psychosis (van Nierop et al., 2018). In line with this theory, childhood trauma has been 

linked with a sensitised stress response with increased negative affect to daily stressors 

and later psychotic experiences (Cristobal-Narvaez et al., 2016). Furthermore, research 

has demonstrated a pattern of resilience, through lower levels of emotional stress 

reactivity, in individuals with childhood trauma without mental health difficulties 

(Rauschenberg et al., 2017).  

 

The findings of this study suggest emotional stress reactivity could be the target of 

interventions for those at risk of developing psychosis and may result in a positive impact 

on the development of psychosis, level of distress and/or ability to manage the impact of 

daily life stressors. The inconsistent relationship between emotional stress reactivity and 

individuals with psychosis may reflect developed coping skills or received interventions 

which help to manage their emotional response to stressors.  

 

Mindfulness-based cognitive therapy has been shown to have a positive impact at 

reducing emotional stress reactivity in individuals with depression (Britton et al., 2012). 

Therefore, mindfulness-based interventions may be a possible candidate for improving 
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outcomes for individuals at high risk of developing psychosis through the impact on 

emotional stress reactivity. Mindfulness-based interventions have an existing strong 

evidence base demonstrating beneficial effects on symptoms in those with psychosis 

(Louise, Fitzpatrick, Strauss, Rossell, & Thomas, 2018). Further research is needed to 

investigate whether these interventions have the same effect on emotional stress 

reactivity in individuals with psychosis and those at high risk. A recent review suggested 

that mindfulness-based interventions can be effective at improving levels of distress, 

anxiety, low mood and quality of life in those with first-episode psychosis (Vignaud, Reilly, 

Donde, Haesebaert, & Brunelin, 2019). This review highlighted the paucity of research 

investigating the use of these interventions with those at high risk of developing 

psychosis; only one study examined the use of these interventions with those at ultra-high 

risk (Alvarez-Jimenez et al., 2018). Further research is needed to assess whether these 

interventions are useful for this high-risk group.  

 

Mindfulness-based interventions could be targeted earlier at a population level to reduce 

the likelihood of individuals needing to access mental health services. For example, the 

MYRIAD trial is investigating the impact of mindfulness training for adolescence in schools 

(Kuyken et al., 2017). This form of intervention could help to reduce emotional stress 

reactivity across the population and prevent the development of mental health difficulties. 

Alternatively, interventions and preventative approaches could focus on reducing the 

stressfulness of the environment. This approach has been applied in family intervention 

studies where reduced stress in the social environment resulted in decreased risk of 

relapse in those with psychosis (Leff, 1994). 

 

In summary, emotional stress reactivity is associated with the development of subclinical 

and clinical psychotic experiences (Myin-Germeys & van Os, 2007). The inconsistency 

across different studies suggests that this pathway may be one of several possible 

pathways to psychosis. When linking with the wider literature, trauma exposure may lead 

to increased emotional stress reactivity in some individuals and contribute to the 

development of mental health difficulties (van Nierop et al., 2018). Early intervention 

strategies which target emotional stress reactivity may be beneficial in protecting against 

future risk of developing affective and psychotic symptoms. 
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Table 1. 
Overview of studies included in the review and quality assessment. 
 
 

 
 
 

Author, date, 
country 

Design Sample Measure of 
emotional stress 
reactivity 

Measure of 
psychotic 
symptoms 

Main (relevant) findings Direction 
of effect  

Section of 
M-MAT 

% 
score 

Experience Sampling Method (ESM) 

Booij et al. 
(2018), The 
Netherlands 

ESM 411 General 
population 

Activity-related stress 
and social-interaction 
stress in relation to 
positive and negative 
affect. 

Subclinical 
psychotic 
experiences were 
measured using the 
CAPE. 

No significant interaction 
effects found between the 
daily stress measure and 
psychotic experiences in 
predicting positive or negative 
affect. 

↔ Quantitative 
non-
randomised 

100% 

Chun et al. 
(2017), Spain 

ESM 206 Undergraduate 
students 

Social stress and 
stressfulness of 
situation in relation to 
negative affect 

Diagnostic 
interviews including 
the structures 
clinical interview for 
DSM-IV Axis II 
disorders, 
schizotypal, 
schizoid and 
paranoid personality 
disorder modules. 

In high stress situations, those 
with higher levels of positive 
schizotypy experienced 
greater negative affect and 
those with high negative 
schizotypy experienced less 
negative affect. 

In high 
stress: ↑ for 
positive 
schizotypy,  
↓ for 
negative 
schizotypy 

Quantitative 
non-
randomised 

60% 

Collip, 
Nicolson, et al. 
(2011), The 
Netherlands 

ESM 60 siblings of 
individuals with 
psychosis, 63 CON 

Event-related stress 
in relation to negative 
affect. 

Trait psychosis 
liability measured 
by CAPE. 

No difference between siblings 
and CON in level of emotional 
stress reactivity. 

↔ Quantitative 
non-
randomised 

100% 

Collip, 
Wigman, et al. 
(2013), 
Belgium 

ESM 467 with lower 
psychosis 
vulnerability, 62 with 
higher psychosis 
vulnerability 
 

Activity-related stress, 
event-related stress 
and social stress in 
relation to negative 
affect and positive 
affect. 

CAPE Individuals with persistent 
subclinical psychosis 
symptoms showed more 
negative affect in response to 
event, activity and social 
stress and less positive affect 
in response to activity stress 
than those with low subclinical 
symptoms. 

↑ Quantitative 
non-
randomised 

100% 
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Author, date, 
country 

Design Sample Measure of 
emotional stress 
reactivity 

Measure of 
psychotic 
symptoms 

Main (relevant) findings Direction 
of effect 

Section of 
M-MAT 

 
% 
score 

Frissen et al. 
(2014), The 
Netherlands 

ESM 57 PSY, 59 
relatives, 75 CON 

Event-related stress 
in relation to negative 
affect. 

n/a The association between 
stress sensitivity and negative 
affect was higher for PSY 
group, than relatives and 
CON. 

↑ PSY > 
CON and 
relatives 

Quantitative 
non-
randomised 

100% 

Habets et al. 
(2012), The 
Netherlands 

ESM 20 PSY, 37 siblings 
of individuals with 
psychotic disorder, 
32 CON 
*Overlapping PSY 
sample with Lataster 
et al. (2010) 

Event-related stress 
and social stress in 
relation to negative 
affect 

PANSS Individuals with psychosis had 
higher emotional stress 
reactivity than controls and 
siblings, in relation to event-
related stress. 

Event-
related 
stress: ↑ 
PSY > CON 
and relatives 
Social 
Stress: ↔ 

Quantitative 
non-
randomised 

80% 

Kramer et al. 
(2014), 
Belgium 

ESM 515 General 
population twin 
sisters 

Event-related stress 
in relation to negative 
affect. 

Feelings of 
paranoia measured 
through ESM, SCL-
90-R and CAPE. 

Stress sensitivity positively 
moderated the effect of an 
increase of negative affect on 
paranoia levels. 

↑ Quantitative 
descriptive 

80% 

Lataster et al. 
(2010), The 
Netherlands 
and Belgium 

ESM 72 PSY, 80 siblings Event-related stress 
and activity-related 
stress in relation to 
negative affect. 

CASH Higher stress reactivity was 
found in PSY compared to 
siblings. Higher stress 
reactivity was found in siblings 
with high and intermediate 
scores on positive symptoms 
compared to PSY with low 
scores on positive symptoms. 

↑ Quantitative 
non-
randomised 

80% 

Lataster et al. 
(2013), The 
Netherlands 
and Belgium 

ESM 64 PSY 
*Overlapping PSY 
sample with Habets 
et al. (2012) 

Event-related stress 
in relation to negative 
affect. 

PANSS, CASH and 
ESM 

Current and lifetime positive 
symptoms positively 
moderated the association 
between stressful events and 
negative affect. There was a 
negative interaction effect for 
current negative symptoms 
and no interaction effect for 
lifetime negative symptoms. 

↑ for positive 
symptoms 
↓ for 
negative 
symptoms 

Quantitative 
descriptive 

100% 
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Author, date, 
country 

Design Sample Measure of 
emotional stress 
reactivity 

Measure of 
psychotic 
symptoms 

Main (relevant) findings Direction of 
effect 

Section of 
M-MAT 

% 
score 

Lataster et al. 
(2009), 
Belgium 

ESM 535 General 
population twin 
sisters 

Event-related stress 
and activity-related 
stress in relation to 
negative affect. 

CAPE Increased vulnerability to 
psychosis was associated 
with increased emotional 
stress reactivity. 

↑ Quantitative 
descriptive 

100% 

Myin-
Germeys et 
al. (2001), 
The 
Netherlands 

ESM 42 PSY, 47 first-
degree relatives, 49 
CON 
*Same PSY and 
CON samples as 
Myin-Germeys, 
Peeters, et al. (2003) 
and Glaser, Os, 
Mengelers, and 
Myin-Germeys 
(2008) 

Event-related stress, 
activity-related 
stress, social-stress 
and thought-related 
stress in relation to 
negative and positive 
affect. 

n/a Greater increase in negative 
affect and decrease in 
positive affect in PSY 
compared to controls in 
several measures of stress, 
and relatives, on fewer stress 
measures. Authors state that 
relatives reported greater 
increase in negative affect to 
stress than controls. 

↑ 
PSY > CON and 
relatives 

Quantitative 
non-
randomised 

80% 

Palmier-Claus 
et al. (2012), 
UK 

ESM 27 PSY, 27 UHR, 
27 CON 
*Same UHR sample 
at Palmier‐Claus, 
Dunn, Taylor, 
Morrison, and Lewis 
(2013) 

Event-related stress, 
activity-related stress 
and social-stress in 
relation to negative 
affect. 

n/a UHR experienced greater 
negative affect in response to 
activity-related and social 
stress compared to PSY and 
CON. There was no 
significant difference between 
CON and PSY. No additional 
outcome of interest in 
Palmier‐Claus et al. (2013). 

Activity-related 
and social 
stress: UHR > 
PSY and CON 
CON=PSY 

Quantitative 
non-
randomised 

80% 

Pos et al. 
(2017), The 
Netherlands 

ESM 63 PSY, 61 siblings 
of individuals with 
psychotic disorder 

Negatively appraised 
events in relation to 
negative affect. 

n/a PSY group experienced 
higher negative affect in 
relation to negatively 
appraised events compared 
to siblings. 

↑ Quantitative 
non-
randomised 

60% 

Rauschenberg 
et al. (2017), 
The 
Netherlands 

ESM 43 service users 
accessing mental 
health services, 16 
siblings of service 
users and 40 CON  
Adolescents to 
young adults 

Event-related, 
activity-related and 
social stress in 
relation to negative 
affect. 

CAPE Negative affect in relation to 
activity-related stress was 
higher in service users 
compared to siblings and 
higher in controls compared 
to siblings. 

Event and 
activity-related: 
Service users > 
siblings, Activity-
related: controls 
> siblings 
Social stress: ↔ 
 

Quantitative 
non-
randomised 

100% 
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Author, date, 
country 

Design Sample Measure of 
emotional stress 
reactivity 

Measure of 
psychotic 
symptoms 

Main (relevant) findings Direction 
of effect 

Section of 
M-MAT 

% 
score 

Reininghaus, 
Kempton, et 
al. (2016), 
UK 
*Combined 
with Klippel et 
al. (2017) and 
Reininghaus, 
Gayer-
Anderson, et 
al. (2016) 

ESM 51 PSY, 46 At-risk 
Mental State, 53 
CON 

Event-related, 
activity-related and 
social stress in 
relation to negative 
affect. 

Psychotic 
experiences 
measured through 
ESM. 

Higher emotional stress 
reactivity in at-risk mental 
state and PSY compared to 
controls. Higher emotional 
stress reactivity in at-risk 
mental state than PSY. 
Stress reactivity was 
associated with more intense 
psychotic experiences. The 
indirect effect of activity-
related stress to psychotic 
experiences via negative 
affect was greater in ARMS 
than controls. 

ARMS and 
PSY > CON 
ARMS > 
PSY 

Quantitative 
non-
randomised 

100% 

Udachina, 
Bentall, 
Varese, and 
Rowse (2017), 
UK 

ESM 91 PSY (grouped by 
remitted paranoia, 
paranoia and high 
deservedness (bad-
me) and paranoia and 
low deservedness 
(poor-me)), 52 CON 

Activity-related and 
social stress in 
relation to negative 
and positive affect. 

n/a Negative affect in relation to 
social stress was higher in bad-
me group compared to all other 
groups. Negative affect in 
relation to activity-related stress 
was higher in poor-me group 
compared to CON. Whereas, 
the poor-me group experienced 
less decrease in positive affect 
compared to all other groups 
and the decrease in positive 
affect due to activity-stress was 
smaller in the bad-me group 
compared to all others. 
Decrease in positive affect was 
greater in controls than remitted 
patients. 

Mixed Quantitative 
non-
randomised 

60% 

Vaessen et al. 
(2017), The 
Netherlands 

ESM 445 General 
population 
(adolescents and 
young adult twins and 
siblings) 

Event-related stress 
in relation to negative 
affect. 

SCL-90 (at 
baseline and 1 
year follow-up) 

Emotional stress reactivity at 
baseline was not associated 
with follow-up psychotic 
symptoms. However, emotional 
reactivity to small stressors was 
related to follow-up symptoms in 
those with higher baseline 
symptoms. 

Stress 
reactivity at 
baseline: ↔ 
Emotional 
reactivity to 
small 
stressors: ↑ 

Quantitative 
descriptive 

80% 
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Author, date, 
country 

Design Sample Measure of 
emotional stress 
reactivity 

Measure of 
psychotic 
symptoms 

Main (relevant) findings Direction 
of effect 

Section of 
M-MAT 

% 
score 

Vaessen et al. 
(2019), The 
Netherlands 

ESM 162 Chronic 
psychosis, 127 Early 
psychosis (UHR), 220 
CON  
*Combined 
participant data from 
other studies 

Event-related stress 
in relation to negative 
affect. 

n/a No difference between CON 
and chronic psychosis in initial 
emotional reactivity to stress. 
There was greater initial 
reactivity to daily stressors in 
early psychosis compared to 
chronic psychosis. 

Chronic 
psychosis 
and CON ↔ 

Quantitative 
non-
randomised 

80% 

van der Steen 
et al. (2017), 
Germany, The 
Netherlands & 
Belgium 

ESM 24 PSY, 22 CHR, 26 
CON 

Event-related stress, 
activity-related stress 
and social-stress in 
relation to negative 
affect. 

n/a The CHR group experienced 
more negative affect in relation 
to activity-related stress than 
PSY group and the PSY group 
experienced higher levels than 
controls. There was no 
significant differences for 
event-related and social 
stress. 

Activity-
related 
stress: CHR 
> PSY 
PSY > CON 
Event-
related and 
social stress: 
↔ 

Quantitative 
non-
randomised 

100% 

van Winkel et 
al. (2008), The 
Netherlands 

ESM 31 PSY cannabis 
users, 25 non-
psychotic cannabis 
users 

Event-related stress 
in relation to negative 
and positive affect. 

n/a The psychosis group had 
greater increase in negative 
affect in response to stress 
than controls. 

↑ Quantitative 
non-
randomised 

60% 

Westermann 
et al. (2017), 
Germany 

ESM 15 PSY Momentary emotional 
state and feelings. 

CAPE Positive symptoms of 
psychosis were not associated 
with stress sensitivity. 

↔ Quantitative 
non-
randomised 

80% 

Cross-sectional  

Cullen et al. 
(2014), UK 

Cross-
sectional 

42 typically 
developing low-risk 
children, 29 children 
at higher risk of 
schizophrenia due to 
antecedents, 19 
children with family 
history of 
schizophrenia, 5 
children with multiple 
antecedents and 
family history. 

7-item questionnaire, 
adapted from 
Heubeck and 
O’Sullivan (1998), 
which measured daily 
stressors and how 
distressed each event 
made them feel. 

n/a Children with family history of 
schizophrenia or who are at 
higher risk due to multiple 
antecedents linked to 
schizophrenia, experienced 
greater distress from daily 
stressor than typically 
developing children (d = 0.53 
– 0.63). 

↑ Quantitative 
non-
randomised 

100% 
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Author, date, 
country 

Design Sample Measure of 
emotional stress 
reactivity 

Measure of 
psychotic 
symptoms 

Main (relevant) findings Direction 
of effect 

Section of 
M-MAT 

% 
score 

DeVylder et al. 
(2013), USA 

Cross-
sectional  

65 CHR, 24 CON 
Adolescents to young 
adults 

Impaired tolerance to 
stress measured on 
the SOPS 

n/a Greater impaired tolerance to 
stress in CHR than CON (d = 
1.48). There was no 
correlation between psychotic 
symptoms and impaired 
tolerance to stress. 

↑ Quantitative 
non-
randomised 

100% 

DeVylder and 
Hilimire 
(2015), USA 

Cross-
sectional 

Undergraduate 
students 
161 who experience 
auditory hallucination, 
461 who do not 
experience auditory 
hallucinations. 

Psychological Stress 
Index 

n/a Individuals who experience 
hallucinations reported higher 
stress sensitivity compared 
with those who did not 
experience hallucinations (d = 
0.35). 

↑ Quantitative 
non-
randomised 

80% 

Gibson et al. 
(2014), USA 

Cross-
sectional 

671 Undergraduate 
students 

Perceived Stress 
Scale 

92 item Prodromal 
Questionnaire 
(Loewy, Johnson, & 
Cannon, 2007). 

Scores on measure of stress 
sensitivity positively correlated 
with attenuated positive 
psychotic symptoms (d = 
0.61). 

↑ Quantitative 
descriptive 

60% 

Gibson et al. 
(2019), USA 

Cross-
sectional 

945 Undergraduate 
students 

Perceived Stress 
Scale 

92 item Prodromal 
Questionnaire 
(Loewy et al., 
2007). 

Scores on measure of stress 
sensitivity positively correlated 
with psychotic-like experiences 
(d = 0.95). 

↑ Quantitative 
descriptive 

80% 

Grattan and 
Linscott 
(2019), New 
Zealand 

Cross-
sectional 

184 Undergraduate 
students 

Acute Hassles Scale SPQ Aspects of schizophrenia 
liability were associated with 
higher stress sensitivity at 
baseline (d = 0.47-0.80). 

↑ Quantitative 
descriptive 

100% 

Laloyaux et al. 
(2016), 
Switzerland 

Cross-
sectional 

112 General 
population 

Short version of 
Perceived Stress 
Scale 

Attenuated 
psychotic symptoms 
measured by SPQ, 
Launay–Slade 
Hallucinations Scale 
and Peters 
Delusions 
Inventory. 

Stress sensitivity was 
positively associated with 
attenuated psychotic 
symptoms (d = 0.43-0.98) 

↑ Quantitative 
descriptive 

80% 
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Author, date, 
country 

Design Sample Measure of 
emotional stress 
reactivity 

Measure of 
psychotic 
symptoms 

Main (relevant) findings Direction 
of effect 

Section of 
M-MAT 

% 
score 

Moskow et al. 
(2016) 

Cross-
sectional 

93 CON and 348 
CHR adolescents 

Daily stress inventory 
including rating of 
how stressful each 
hassle was 
experienced. 

SOPS Higher scores on the daily 
stress inventory in CHR 
compared to CON. 

↑ Quantitative 
non-
randomised 

80% 

Rössler et al. 
(2016), 
Switzerland 

Cross-
sectional 

403 General 
population grouped 
based on levels of 
subclinical psychosis 
symptoms 

Perceived Stress 
Scale, PANAS and 
Screening Scale for 
Chronic Stress; 
scores were 
combined to measure 
stress sensitivity. 

The Structured 
Interview for 
Assessing 
Perceptual 
Anomalies, the 
German version of 
the brief form of the 
SPQ (Klein, 
Andresen, & Jahn, 
1997), the Paranoia 
Checklist, two 
psychosis 
subscales were 
derived from the 
SCL-90-R and the 
Creative 
experiences 
questionnaire as a 
measure of fantasy 
proneness. 

Those with lower than average 
levels of subclinical psychotic 
symptoms scored lower on 
stress sensitivity compared to 
the groups with higher levels 
of subclinical symptoms. The 
group with only higher levels of 
anomalous experiences 
scored lower on stress 
sensitivity compared to those 
experiencing higher odd 
behaviours and beliefs and 
both odd behaviours and 
beliefs and anomalous 
experiences. 

↑ Quantitative 
non-
randomised 

80% 

Ruzibiza et al. 
(2018), New 
Zealand 

Cross-
sectional 

230 Undergraduate 
students 

Acute Hassles Scale 
(reactivity to stressors 
rated on severity 
scale) 

SPQ measured 
schizophrenia 
liability 

Higher levels of schizophrenia 
liability were associated with 
higher stress sensitivity as 
measured by the Acute 
Hassles Scale (d =0.43 – 
0.93). 

↑ Quantitative 
descriptive 

80% 

Tessner et al. 
(2011), USA 

Cross-
sectional 

36 Schizotypal 
Personality 
Disorder, 42 Other 
Personality 
Disorders, 52 CON 
Adolescents 

Daily stress inventory 
including rating of 
how stressful each 
hassle was 
experienced. 

SOPS Those with schizotypal 
personality disorders 
experienced greater distress 
in relation to daily stressors 
than those with other 
personality disorders and 
CON. 

↑ 
 

Quantitative 
non-
randomised 

100% 
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country 

Design Sample Measure of 
emotional stress 
reactivity 

Measure of 
psychotic 
symptoms 

Main (relevant) findings Direction 
of effect 

Section of 
M-MAT 

% 
score 

Trotman et al. 
(2014), USA 

Cross-
sectional 

314 CHR, 162 CON 
Adolescents to young 
adults 

Daily stress inventory 
and rating of how 
stressful each hassle 
was experienced. 

SOPS CHR group experienced more 
subjective stress in response 
to daily hassles than CON (d 
= 0.54). Those who went on 
to develop psychosis had 
higher stress to daily hassles 
at baseline compared to those 
who stayed in prodromal 
stages and those who 
remitted (d = 0.33 and 0.74, 
respectively). 

↑ 
 

Quantitative 
non-
randomised 

80% 

Experimental 

Dinzeo et al. 
(2008), USA 

Experimental 
stress 
paradigm 

58 PSY, 21 CON Negative affect 
measured, using 
PANAS, following a 
stress/challenge 
paradigm 

BPRS -Expanded 
Version 

No analysis was conducted 
on the data as part of the 
study. Data was shared and 
analysis showed no 
significant difference in 
change in negative affect 
between individuals with 
psychosis and controls. 

↔ Quantitative 
non-
randomised 

80% 

Horan and 
Blanchard 
(2003), USA 

Experimental 
stress 
paradigm 

36 PSY, 15 CON 36-item self-report 
questionnaire on 
positive and negative 
mood before and 
after role-play test. 

BPRS When comparing before and 
after the stress task, there 
was no difference between 
PSY and controls in negative 
or positive affect. 

↔ Quantitative 
non-
randomised 

80% 

Jongeneel et 
al. (2018), The 
Netherlands 

Experimental 
stress 
paradigm 

75 with higher 
psychosis liability 
(UHR and PSY) and 
94 with lower 
psychosis liability 
(siblings and CON) 

Subjective distress 
score before and 
after virtual reality 
social stress 
situation. Stress 
reactivity was 
measured by 
subjective distress 
during the experiment 
minus subjective 
distress before. 

n/a The higher liability psychosis 
group had higher stress 
reactivity scores compared to 
the lower psychosis liability 
group (d=0.43). 

↑ 
 

Quantitative 
non-
randomised 

80% 
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country 

Design Sample Measure of 
emotional stress 
reactivity 

Measure of 
psychotic 
symptoms 

Main (relevant) findings Direction 
of effect 

Section of 
M-MAT 

% 
score 

Lincoln, 
Köther, et al. 
(2015), 
Germany 

Experimental 
stress 
paradigm 

35 PSY, 29 
attenuated 
psychotic positive 
symptoms, 26 first-
degree relatives, 28 
CON 
*Same PSY and 
CON samples as 
Lincoln, Hartmann, et 
al. (2015) 

Subjective stress 
ratings before and 
after noise stress, 
social stress and no 
stress conditions. 

PANSS Across conditions, the PSY 
group felt more stressed than 
relatives, those with 
attenuated psychotic 
symptoms and CON. There 
was a greater increase in 
stress response from the no 
stress condition to the noise 
stress condition in the PSY 
group compared to CON (d = 
0.52). No additional outcome 
of interest in Lincoln, 
Hartmann, et al. (2015). 

↑ 
 

Quantitative 
non-
randomised 

100% 

Söder et al. 
(2020), 
Germany 

Experimental 
stress 
paradigm 

32 first-degree 
relatives and 43 CHR 
and 35 CON 

Subjective stress and 
negative affect 
ratings before and 
after the Trier Social 
Stress Test 

CAPE No differences in subjective 
stress between groups. 
Higher negative affect for 
CHR compared with CON. 

Subjective 
stress: ↔ 
Negative 
affect: ↑ 

Quantitative 
non-
randomised 

80% 

Veling, Pot-
Kolder, et al. 
(2016), The 
Netherlands 

Experimental 
stress 
paradigm 

High psychosis 
liability (55 PSY, 20 
UHR), and low 
liability (42 Siblings, 
53 CON) 
*Same participant 
data as Veling, 
Counotte, et al. 
(2016) 

Maximum subjective 
distress rated after 
experiment 

CAPE There was greater subjective 
distress in response to 
stressors for those with high 
psychosis liability compared 
to low. 

↑  
 

Quantitative 
non-
randomised 

100% 

ESM = Experience Sampling Method; PSY = Individuals with psychosis; CON =.Healthy Controls; CHR = Clinical High Risk of Psychosis; UHR = Ultra High Risk of Psychosis; 
CAPE = Community Assessment of Psychic Experiences; BPRS = Brief Psychiatric Rating Scale; PANSS = Positive and Negative Syndrome Scale; SCL-90-R = Symptom 
Checklist-90-Revised; SPQ = Schizotypal Personality Questionnaire; CASH = Comprehensive Assessment of Symptoms and History; SOPS = Scale of Prodromal Symptoms; 
PANAS = Positive and Negative Affect Schedule. 
Direction of effect: ↑ greater psychotic experiences or psychosis vulnerability linked with higher ESR; ↔ equivocal; ↓ fewer psychotic experiences or lower 
psychosis vulnerability linked with higher ESR; > emotional stress reactivity is greater than; > less than. 
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Table 2.  
Quality assessment for quantitative non-randomised studies. 

Author 3.1 3.2 3.3 3.4 3.5 

Booij et al (2018) + + + + + 

Chun et al (2017) + + - ? + 

Collip et al (2011) + + + + + 

Collip et al (2013) + + + + + 

Cullen et al (2014) + + + + + 

Devylder et al (2013) + + + + + 

Devylder & Hillmire (2015) + - + + + 

Dinzeo et al (2008) + + ? + + 

Frissen et al (2014) + + + + + 

Glaser et al (2008) + + + + + 

Habets et al (2012) + + ? + + 

Horan & Blanchard (2003) + + ? + + 

Jongeneel et al (2018) + + ? + + 

Klippel et al (2017) + + + + + 

Lataster et al (2010) + + - + + 

Lincoln, Köther et al (2015) + + + + + 

Lincoln, Hartmann et al (2015) + + + + + 

Moskow et al (2016) + + - + + 

Myin-Germeys et al (2001) + + + - + 

Myin-Germeys et al (2003) + + + + + 

Palmier-Claus et al (2012) + + - + + 

Pos et al (2017) + + - - + 

Rauschenberg et al (2016) + + + + + 

Reininghaus et al (2016) + + + + + 

Rössler et al (2016) + + ? + + 

Söder et al (2020) + + + - + 

Tessner et al (2011) + + + + + 

Trotman et al (2014) + + ? + + 

Udachina et al (2017) - + - + + 

Vaessen et al (2019) - + - + + 

Van der Steen et al (2017) + + + + + 

Van Winkel et al (2008) - + + - + 

Veiling et al (2016) + + + + + 

Westermann et al (2017) + ? + + + 

+ = the study met the criteria, ? = unclear if the study met the criteria, - = the study did not meet the 
criteria. 3.1. Are the participants representative of the target population? 3.2. Are measurements 
appropriate regarding both the outcome and intervention (or exposure)? 3.3. Are there complete 
outcome data? 3.4. Are the confounders accounted for in the design and analysis? 3.5. During the 
study period, is the intervention administered (or exposure occurred) as intended? 
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Table 3.  
Quality assessment for quantitative descriptive studies. 
 

Author 4.1 4.2 4.3 4.4 4.5 

Gibson et al (2014) + ? + ? + 

Gibson et al (2019) + + + ? + 

Grattan & Linscott (2019) + + + + + 

Kramer et al (2014) ? + + + + 

Laloyaux et al (2016) + + + ? + 

Lataster et al (2013) + + + + + 

Lataster et al (2009) + + + + + 

Palmier-Claus et al (2013) + + + - + 

Ruzibiza et al (2018) + - + + + 

Vaessen et al (2017) + + + - + 

 
4.1. Is the sampling strategy relevant to address the research question? 4.2. Is the sample 
representative of the target population? 4.3. Are the measurements appropriate? 4.4. Is the risk of 
nonresponse bias low? 4.5. Is the statistical analysis appropriate to answer the research question? 
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Appendix A 
 

Critical Review of the Literature: Exact Search Terms 

 

Applied Search to title, abstract and keywords as well as index terms 

1. Psychosis 

2. Psychotic 

3. Schizophreni* 

4. 1 OR 2 OR 3 

5. Stress reactivity 

6. Stress sensitivity 

7. Sensitiv* NEAR/3 stress 

8. React* NEAR/3 stress 

9. 5 OR 6 OR 7 OR 8 

10. 4 AND 9 

 

PsychINFO (APA) Search 

((((Keywords: (sensitiv* NEAR/3 stress))))  OR(((abstract: (sensitiv* NEAR/3 

stress))))  OR (((title: (sensitiv* NEAR/3 stress))))  OR (((((Keywords: (react* NEAR/3 

stress))))) OR ((((abstract: (react* NEAR/3 stress)))))  OR ((((title: (react* NEAR/3 

stress)))))  OR ((((((Keywords: (stress-sensitivity)))))) OR (((((abstract: (stress-

sensitivity))))))  OR (((((title: (stress-sensitivity))))))  OR (((((((Keywords: (stress-

reactivity)))))))  OR((((((abstract: (stress-reactivity)))))))  OR ((((((title: (stress-

reactivity)))))))))))  AND ((((((IndexTermsFilt: ("Psychosis")))))  OR((((((Keywords: 

(psychosis)))))  OR ((((Keywords: (psychotic)))))) OR (((((abstract: 

(psychosis)))))  OR ((((abstract: (psychotic)))))) OR (((((title: (psychosis)))))  OR ((((title: 

(psychotic))))))))  OR(((IndexTermsFilt: ("Schizophrenia"))))  OR (title: 

(schizophreni*)) OR (abstract: (schizophreni*))  OR (Keywords: (schizophreni*))) 
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Appendix B: Missing Data for Systematic Literature Review 

 

For the narrative synthesis, it was not possible to source the outcome of interest for the 

following studies: 

• Collip, van Winkel, et al. (2011) 

• Collip, Habets, et al. (2013) 

 

For the meta-analysis, it was not possible to source additional data related to the outcome 

of interest to include the study in the analysis: 

• Collip, Nicolson, et al. (2011) 

• Lataster et al. (2010) 

• Palmier-Claus et al. (2012) 

• Habets et al. (2012) 

 


