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A B S T R A C T   

Background: Personality and coping may be related to symptom severity and psychosocial functioning in patients 
with recent-onset psychosis. This study aimed to investigate associations of personality traits and coping stra-
tegies with concurrent and follow-up symptom severity and functioning in those patients, and identify whether 
coping mediates relations between personality and symptoms or functioning. 
Methods: At baseline, 527 recent-onset psychosis patients (73 % male, mean age = 28 years) received assessments 
on personality (Neuroticism-Extraversion-Openness – Five-Factor Inventory), coping (Utrecht Coping List), 
symptom severity (Positive And Negative Syndrome Scale) and psychosocial functioning (Global Assessment of 
Functioning Scale). Of those, 149 also received symptom and functioning assessments at follow-up. Multivariable 
linear regression analyses were performed to assess cross-sectional associations of personality and coping with 
symptoms and functioning at baseline. Longitudinal associations of baseline personality and coping with follow- 
up symptomatic remission and functioning were analyzed with multivariable linear and binary logistic regression 
analyses, respectively. Lastly, it was investigated whether coping mediated associations between personality and 
symptoms or functioning. 
Results: Higher baseline Agreeableness (B = -0.019, [95%CI: − 0.031; − 0.007]) and Neuroticism (B = -0.017, 
[95%CI: − 0.028; − 0.006]) were associated with lower concurrent symptom severity. Reassuring Thoughts were 
associated with better functioning at baseline (B = 0.833, [95%CI: 0.272; 1.393]). Neither personality nor coping 
were associated with follow-up symptomatic remission or functioning. Coping did not mediate associations 
between personality and symptoms or functioning. 
Conclusion: Only the coping strategy Reassuring Thoughts is associated with better baseline functioning in pa-
tients with recent-onset psychosis. Personality traits seem to have limited clinically relevant relations with 
symptom severity or functioning.   

1. Introduction 

Personality traits can be predisposing or protective factors in 

psychotic disorders and are potentially related to disease course 
(Andersen and Bienvenu, 2011; Terracciano and McCrae, 2006). Per-
sonality is also associated with coping strategies, which can influence 
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health outcomes (Carver and Connor-Smith, 2010; Morrison and Ben-
nett, 2016). The exact relations between personality, coping and psy-
chotic illness are not yet fully understood. 

Personality traits can be described using the five-factor model, 
entailing Neuroticism, Extraversion, Openness to Experience, Agree-
ableness and Conscientiousness (McCrae and Costa, 1987). These ‘Big 
Five’ traits are assumed to be relatively stable over time (MacCrae and 
Costa, 2003), though they may be temporarily (“state-effect”) or 
permanently (“scar-effect”) altered by mental illness (Andersen and 
Bienvenu, 2011; Hirschfeld et al., 1983). Personality traits also seem to 
be amenable to change through psychological interventions (Roberts 
et al., 2017). Concerning psychotic disorders, a meta-analysis of nine 
studies comparing patients with schizophrenia to healthy controls found 
patients to score higher on Neuroticism and lower on the remaining 
traits (Ohi et al., 2016). The availability of similar studies in patients 
with recent-onset psychosis is limited thus far. More research on this 
disease stage is warranted because it represents a window of opportunity 
for early intervention (Drake et al., 2020). Evidence concerning re-
lations of personality traits during the early phase of psychosis with 
symptom severity and psychosocial functioning is inconclusive. 
Whereas lower Extraversion and Agreeableness were associated with 
more severe symptoms in a study of 104 First Episode Psychosis (FEP) 
patients (Compton et al., 2015), there was no relation between baseline 
personality traits and symptom change over three months in a ran-
domized controlled trial assessing the predictive value of personality 
traits on group treatment outcomes amongst 129 early psychosis pa-
tients (Beauchamp et al., 2011). Furthermore, on one hand, there is 
evidence suggesting lower Neuroticism and higher levels on the 
remaining ‘Big Five’ traits to be associated with better functioning in 
patients with early psychosis and schizophrenia (Boyette et al., 2014; 
Compton et al., 2015), but on the other hand, a study of 153 schizo-
phrenia patients did not find any relation between personality and 
functioning (Ridgewell et al., 2017). 

Both symptoms and functioning might also be related to the way 
patients cope with stressors (Roosenschoon et al., 2019; Rudnick and 
Martins, 2009). Coping can be described as an individual's cognitive and 
behavioral reaction to adversity and the resulting psychological stress, 
and is commonly subcategorized, e.g., into problem-focused versus 
emotion-focused coping (Lazarus and Folkman, 1984; Morrison and 
Bennett, 2016). Current evidence suggests that, compared to healthy 
controls, FEP patients make more use of emotion-focused and avoidant 
coping strategies (Riera-Lopez de Aguileta et al., 2020). Personality has 
been theorized to influence coping (Carver and Connor-Smith, 2010; 
Connor-Smith and Flachsbart, 2007), though more recent literature 
challenges this notion (Segerstrom and Smith, 2019). Higher Neuroti-
cism amongst early psychosis and schizophrenia patients was shown to 
be associated with avoidant or passive coping (Beauchamp et al., 2011; 
Lysaker et al., 2004; Lysaker and Taylor, 2007). Furthermore, a hypo-
thetical causal model based on data from the same recent-onset psy-
chosis cohort as the current one indicated that the coping strategy 
Reassuring Thoughts (e.g., telling yourself “Everything will be alright.”) 
mediated all associations between personality traits and healthcare use 
over two years (Scholte-Stalenhoef et al., 2016). In a study of 259 pa-
tients with non-affective psychotic disorders, Reassuring Thoughts were 
not found to mediate relations between negative life events and sub-
jective well-being (SWB) but did have associations with increased SWB 
(van Dijk et al., 2019). The use of Reassuring Thoughts as a coping 
strategy might thus be relevant in psychotic disorders. 

To date, relations of personality and coping with symptoms and 
functioning in recent-onset psychosis are not fully understood and per-
sonality or coping assessments in this population are not standard 
clinical practice. While it may be relevant for clinicians to know more 
about the role of personality and coping during early disease stages, both 
at the time of first presentation and during follow-up, the current evi-
dence is limited and inconsistent. If personality or coping can indeed 
influence disease outcomes, they could be targeted through 

psychological interventions (Roberts et al., 2017; Wensel, 2021), 
potentially leading to improved prognosis. More robust evidence on this 
subject could also benefit the identification of potential disease outcome 
predictors and increase the phenomenological understanding of per-
sonality, coping and psychosis. This study aimed to investigate whether 
personality traits and coping strategies at baseline are associated with 
concurrent or follow-up symptom severity and functioning in patients 
with recent-onset psychosis, and whether certain coping strategies 
mediate associations between personality traits and symptoms or 
functioning. 

Based on theoretical considerations and previous research, it was 
hypothesized that 1.) Higher Neuroticism and lower Extraversion, 
Openness to Experience, Agreeableness and Conscientiousness are 
associated with higher symptom severity and poorer psychosocial 
functioning at baseline and follow-up; 2.) Making use of Active Coping, 
Palliative Reaction, Social Support and Reassuring Thoughts is associ-
ated with lower symptom severity and better functioning, 3.) Passive 
Coping, Avoidance and Expressed Emotion are associated with more 
severe symptoms and poorer functioning; and 4.) Reassuring Thoughts 
mediate associations between personality traits and symptoms or 
functioning. 

2. Methods 

2.1. Participants and study design 

For this observational cohort study, data were acquired from the 
existing naturalistic cohorts Psychosis Recent Onset Groningen Survey 
(PROGR-S; Liemburg et al., 2014) and Pharmacotherapy Monitoring and 
Outcome Survey (PHAMOUS; Bartels-Velthuis et al., 2018). PROGR-S is 
an ongoing cohort study from the Groningen province (Netherlands) and 
investigates baseline sociodemographic and clinical parameters of pa-
tients with recent-onset psychosis, i.e., persons experiencing psychotic 
symptoms for <2 years. PHAMOUS is an ongoing multicenter longitu-
dinal cohort study collecting data within the scope of Routine Outcome 
and Monitoring (ROM) of adult patients with psychotic disorders. Pa-
tients who have previously participated in PROGR-S are invited for 
yearly routine follow-up measurements within PHAMOUS as long as 
they receive treatment in the participating mental healthcare in-
stitutions. Patients were informed that their health data could be used 
for scientific purposes unless they opt-out. All study procedures meet 
local and international ethical standards. For further details, please 
consult the respective study protocol publications (Bartels-Velthuis 
et al., 2018; Liemburg et al., 2014). 

For the present study, participants who received assessments on 
personality or coping as part of the PROGR-S protocol between 1998 and 
2009, and were diagnosed with a psychotic disorder in PROGR-S and/or 
PHAMOUS, were included (N = 527). For the longitudinal part, subjects 
with a follow-up measurement in PHAMOUS within one to five years 
after their baseline assessment in PROGR-S were included (N = 149). In 
case subjects had multiple follow-up measurements within this time 
period, only their first assessment was included. 

2.2. Measures 

2.2.1. Baseline assessments (PROGR-S) 
Sociodemographic data comprised age, gender, ethnicity (i.e., Dutch 

or non-Dutch), occupation, living situation and highest educational level 
reached based on the 2011 International Standard Classification of Ed-
ucation (ISCED) (United Nations Educational, 2012). Participants who 
reached a certain educational level but became ill before completion 
were classified as having achieved that level. Current substance use and 
past experience of adverse life events were also inquired. Cognition was 
measured using the Wechsler Adult Intelligence Scale (WAIS-I or WAIS- 
III) (Wechsler, 1997). In PROGR-S, DSM-IV and DSM-5 diagnoses were 
assessed using the Schedules for Clinical Assessment in Neuropsychiatry 
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(SCAN) interview (American Psychiatric Association, 1994). In PHA-
MOUS, diagnostic information was collected from the electronic patient 
file. If there was a discrepancy between PROGR-S and PHAMOUS di-
agnoses, the former was used. Use of antipsychotic medication around 
the time of psychological assessment and duration of untreated psy-
chosis (DUP) were also documented. DUP was subdivided into three 
categories: DUP < 1 month, DUP = 1–3 months and DUP > 3 months 
(see also Schimmelmann et al., 2008). Presence and/or severity of 
depressive symptoms were assessed using the Montgomery-Åsberg 
Depression Rating Scale (MADRS) (Montgomery and Åsberg, 1979). 
This semi-structured interview consists of 10 items yielding total scores 
between 0 and 60, with scores ≥34 indicating severe depression. 
Cronbach's alpha for MADRS in this study was 0.97. 

Personality was assessed between two to three weeks after referral 
using the Neuroticism-Extraversion-Openness – Five-Factor Inventory 
(NEO-FFI) (Costa and McCrae, 1992). This self-report questionnaire 
consists of 12 items per each of the ‘Big Five’ traits: Neuroticism, Ex-
traversion, Openness to Experience, Agreeableness and Conscientious-
ness. Items are scored on a 5-point Likert scale, with higher scores (range 
12–60 per trait) indicating stronger agreement with the respective 
statement. Cronbach's alpha in this study was 0.67. 

Coping was also assessed between two to three weeks after referral 
using the Utrecht Coping List (UCL). The UCL was developed based on 
the assumption that a specific coping strategy is not per se more effective 
than others and that coping strategies are not mutually exclusive but can 
act in various combinations (Schreurs et al., 1993). It is a self-report 
questionnaire comprising 47 items inquiring about seven coping stra-
tegies (Schreurs et al., 1993): Active Coping (e.g., confronting someone, 
7 items), Palliative Reaction (e.g., distracting oneself, 8 items), Social 
Support (e.g., seeking company from friends, 6 items), Reassuring 
Thoughts (e.g., encouraging oneself, 5 items), Avoidance (e.g., avoiding 
a critical situation, 8 items), Passive Coping (e.g., waiting for change, 7 
items) and Expressed Emotion (e.g., expressing annoyance, 3 items). 
Item scores range from 1 to 4, with higher scores indicating frequent use 
of the respective coping strategy. Cronbach's alpha in this study was 
0.84. 

Symptom severity was assessed with the Positive And Negative 
Syndrome Scale (PANSS), a semi-structured interview inquiring about 
the three symptom dimensions of psychotic disorders (Kay et al., 1987). 
Positive and negative symptoms are evaluated through 7 items each, 
with scores ranging from 7 to 49 per symptom domain. General psy-
chopathology is evaluated through 16 items, with scores ranging from 
16 to 112. Higher scores indicate more severe symptoms. Cronbach's 
alpha in this study was 0.86. 

Psychosocial functioning was assessed using the Global Assessment 
of Functioning (GAF) scale (American Psychiatric Association, 1994). 
This clinician-rated tool indicates levels of social, occupational and 
psychological functioning. Scores range from 1 (severely impaired 
functioning) to 100 (superior functioning). 

2.2.2. Follow-up assessments (PHAMOUS) 
For follow-up assessments between one and five years after baseline, 

a short version of the PANSS covering eight key items (PANSS-8) was 
used to investigate symptomatic remission, here defined as having rat-
ings of mild or less (scores <4) on all PANSS-8 items (Andreasen et al., 
2005; Lin et al., 2018). Cronbach's alpha in this study was 0.88. Psy-
chosocial functioning was assessed using GAF, which, unlike at baseline, 
was first scored separately on two dimensions (i.e., disability and 
symptoms) and then combined into a total GAF score ranging from 1 to 
100. 

2.3. Statistical analyses 

For variables relevant to our analyses, there were >5 % missing 
values (Missing Completely At Random, MCAR) in UCL assessments (n 
= 34, 6.5 %), PANSS negative scale (n = 30, 5.7 %), PANSS general scale 

(n = 27, 5.1 %), baseline GAF (n = 30, 5.7 %), MADRS (n = 38, 7.2 %) 
and DUP (n = 168, 31.9 %). Missing values were imputed multiple 20 
times using Predictive Mean Matching, with donor number set at d = 5 
(van Buuren, 2018). All further analyses were performed on pooled data 
from 20 imputed datasets. 

Assumptions for linear and binary logistic regression analyses were 
checked using normal probability plots and scatter plots of residuals 
versus predicted values. Correlation analyses were performed using 
Spearman's rank-order correlation coefficients (rs), with correlations 
considered negligible if rs < 0.3, low if rs < 0.5, moderate if rs < 0.7 and 
high if rs > 0.7 (Hinkle et al., 2003). Pearson's Chi-square, Student's t- 
tests and non-parametric Mann–Whitney U tests were used to identify 
differences between the baseline sample and follow-up subsample 
(dropout analysis). 

Descriptive analyses included calculation of frequencies and per-
centages for categorical variables, means and standard deviations for 
normally distributed continuous variables, and median and range for 
non-normally distributed continuous variables. 

For the primary research question, multivariable linear regression 
analyses were performed to investigate cross-sectional associations be-
tween the five NEO-FFI personality traits (independent variables) and 
PANSS (dependent variable). Next, analyses were repeated using GAF 
instead of PANSS as the dependent variable. Cross-sectional associations 
of the seven UCL coping strategies (independent variables) with baseline 
PANSS (dependent) or GAF (dependent), respectively, were also 
analyzed using multivariable linear regression. In the longitudinal part, 
multivariable linear regression analyses were run using NEO-FFI and 
UCL scales, respectively, as independent variables and follow-up GAF as 
the dependent variable. Finally, multivariable binary logistic regression 
analyses were performed to investigate associations of baseline NEO-FFI 
and UCL scales (independent variables) with symptomatic remission 
(PANSS-8) at follow-up (dependent variable). 

In all analyses, both a crude model including five personality traits or 
seven coping strategies as independent variables and a model adjusted 
for the following baseline covariates were calculated: age, gender, 
educational level, adverse life events, IQ, DUP, MADRS and PANSS or 
GAF, respectively. MADRS was added as a covariate because comorbid 
depression is common in psychotic disorders (Buckley et al., 2008) and 
depressive symptoms can affect the assessment of personality traits 
(Hirschfeld et al., 1983), potentially confounding associations between 
independent variables of interest and PANSS or GAF. The remaining 
potential confounders were selected based on established theory and 
previous research (Carr et al., 2013; Compton et al., 2015; Riera-Lopez 
de Aguileta et al., 2020). All analyses were adjusted for multiple hy-
potheses testing using the Benjamini Hochberg procedure with a false 
discovery rate (FDR) of 10 % (Benjamini and Hochberg, 1995). This was 
done separately for the cross-sectional and longitudinal parts, each 
entailing 48 separate tests. 

In a final step, it was investigated whether associations between any 
NEO-FFI personality trait and PANSS or GAF at baseline and follow-up 
were mediated by any UCL coping strategy. To this end, it was first 
investigated for each coping strategy if it showed one or more significant 
(Benjamini Hochberg-adjusted significance level) associations with 
NEO-FFI scales as well as with the outcome of interest in covariate- 
adjusted regression models. Only coping strategies that showed signifi-
cant associations in these analyses were selected as candidate mediators 
and further analyzed using Hayes' PROCESS method (Hayes, 2012). 

Statistical analyses were conducted with IBM SPSS Statistics for 
Windows versions 23.0 and 27.0. 

3. Results 

Between 1998 and 2009, a total of 729 patients participated in 
PROGR-S, of which 527 were eligible for the current study. Of those, 149 
also met follow-up inclusion criteria, see Fig. 1. 
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3.1. Description of the study sample 

The majority of the study population was male (n = 384, 72.9 %) and 
of Dutch ethnicity (n = 455, 86.3 %), with a mean baseline age of 27.6 
years (range 16–69 years). The average IQ score was 98.0 (SD = 20.3). 
Almost two-thirds had a DUP > 3 months (n = 336, 63.8 %). Schizo-
phrenia was the most common diagnosis (n = 261, 49.5 %). The median 
time to follow-up was 27 months (range 12–59 months, SD = 13 
months). Fifty-seven participants had a follow-up between 1 and 2 years 
after baseline, 43 between 2 and 3 years, 31 between 3 and 4 years and 
18 between 4 and 5 years. Personality, coping and clinical baseline data 
can be found in Table 1, along with further sociodemographic charac-
teristics. Numbers presented in Table 1 were pooled and retrieved from 
the imputed datasets used for cross-sectional analyses with GAF as the 
outcome variable. For the dropout analysis, see Appendix 1. 

3.2. Regression analyses 

Spearman's rank-order correlation analyses indicated that all corre-
lations between independent variables were lower than 0.7 (i.e., low/ 
moderate). All assumptions for multivariable linear and binary logistic 
regression analyses were met. Application of the FDR yielded an 
adjusted significance level of α = 0.009 for the cross-sectional part. The 
same cut-off value was used for the longitudinal part. For results, see 
Table 2 (cross-sectional) and Table 3 (longitudinal). 

3.2.1. Cross-sectional associations 

3.2.1.1. Personality (NEO-FFI) and symptom severity (PANSS). Multi-
variable linear regression analyses indicated a negative association be-
tween Agreeableness and symptom severity, when adjusting for 
covariates (B = − 0.005, [95 % CI: − 0.009; − 0.001], p = 0.009). In the 
adjusted but not in the unadjusted model, Neuroticism was negatively 
associated with symptom severity (B = -0.005, [95 % CI: − 0.008; 
− 0.001], p = 0.005). Post-hoc analyses indicated that the association 
between Neuroticism and baseline PANSS was confounded by MADRS. 
Adding MADRS as a covariate to the crude regression model caused the 
coefficient B to change from 0.003 to − 0.005. Extraversion, Openness to 
Experience and Conscientiousness were not associated with baseline 
PANSS. 

3.2.1.2. Personality (NEO-FFI) and psychosocial functioning (GAF). None 
of the ‘Big Five’ traits had a significant association with baseline func-
tioning after adding covariates. 

3.2.1.3. Coping strategies (UCL) and symptom severity (PANSS). None of 
the UCL coping strategies had an association with baseline symptom 
severity after adding covariates. 

3.2.1.4. Coping strategies (UCL) and psychosocial functioning (GAF). 
Adjusted multivariable linear regression analyses indicated a significant 
positive association between Reassuring Thoughts and baseline func-
tioning (B = 0.833, [95 % CI: 0.272; 1.393], p = 0.004). No other coping 
strategy was associated with baseline GAF. 

3.2.2. Longitudinal associations 
Multivariable binary logistic regression analyses with follow-up 

PANSS-8 as the outcome and multivariable linear regression analyses 
with follow-up GAF as the outcome indicated that none of the baseline 
personality traits and coping strategies were associated with symptom-
atic remission or functioning levels at follow-up. 

729

• Patients included in PROGR-S between 1998-
2009

527

• Patients meeting inclusion criteria, i.e., being 
diagnosed with recent-onset psychosis and having 
assessments of either personality or coping

149

• Patients meeting longitudinal criteria, i.e., having a 
follow-up measurement through PHAMOUS 
between one and five years after baseline

Fig. 1. Flow diagram of the study population.  

Table 1 
Baseline characteristics of the study sample (N = 527).  

Sociodemographic characteristics 

Agea, Median; Range; M (SD) 25 16–69 27.55 (8.63) 
Male gender, N (%) 384 (72.9) 
Dutch ethnicity, N (%) 455 (86.3) 
Level of education, N (%) Low 108 (20.5) 

Medium 224 (42.5) 
High 195 (37.0) 

Occupation, N (%) Unemployed 225 (42.7) 
Running household 10 (1.9) 
Student 89 (16.9) 
Voluntary job 28 (5.3) 
Paid job 168 (31.9) 
Retired 7 (1.3) 

Living situation, N (%) Living with family/ 
partner/spouse 

234 (44.4) 

Living alone 268 (50.9) 
Mental health institution 17 (3.2) 
Homeless 8 (1.5)  

Premorbid and clinical characteristics 

Having experienced ≥1 adverse life event, N (%) 406 (77.0) 
Current substance use, N (%) Using alcohol 357 (67.7) 

Using cannabis 191 (36.2) 
IQa, Median; Range; M (SD) 95 57–155 98.04 (20.26) 
Diagnosis, N (%) Schizophrenia 261 (49.5) 

Schizophreniform 
disorder 

59 (11.2) 

Schizoaffective 
disorder 

26 (4.9) 

Delusional 
disorder 

24 (4.6) 

Substance-induced 
psychosis 

26 (4.9) 

Psychotic disorder 
NOS 

131 (24.9) 

DUP, N (%) < 1 month 82 (15.6) 
1-3 months 109 (20.7) 
> 3 months 336 (63.8) 

Using antipsychotics, N (%) 451 (85.6) 
MADRSa, Median; Range, M (SD) 12 0–40 13.24 (8.57) 
PANSSa, Median; Range; M (SD) Positive 13 7–32 12.85 (4.84) 

Negative 13 7–38 14.32 (5.77) 
General 29 16–58 29.79 (7.86) 

GAF, M (SD) 54.27 (13.97)  

Personality (NEO-FFI) and coping (UCL) 

NEO-FFI, M (SD) Neuroticism 37.75 (8.28) 
Extraversion 35.56 (7.15) 
Openness to Experience 37.09 (6.01) 
Agreeableness 41.62 (5.60) 
Conscientiousness 39.40 (6.49) 

UCL, M (SD) 

Active Coping 16.94 (3.70) 
Palliative Reaction 18.41 (3.40) 
Social Support 12.54 (3.44) 
Reassuring Thoughts 11.49 (2.48) 
Avoidance 17.89 (3.34) 
Passive Coping 15.16 (4.24) 
Expressed Emotion 5.76 (1.64)  

a Non-normally distributed continuous variables. 
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3.3. Mediation analyses 

No covariate-adjusted regression model indicated significant asso-
ciations of personality traits with either longitudinal outcome variable. 
The same was observed for each coping strategy. Based on these find-
ings, no mediation analyses were warranted. 

4. Discussion 

This study investigated associations of personality traits and coping 
strategies with symptom severity and psychosocial functioning in pa-
tients with recent-onset psychosis. Cross-sectional analyses of 527 pa-
tients indicated higher levels of Agreeableness and Neuroticism to be 

associated with lower baseline symptom severity, after adjusting for 
confounders. Higher scores on the coping strategy Reassuring Thoughts 
were associated with better baseline functioning. Longitudinal analyses 
in a follow-up sample of 149 participants showed that neither person-
ality traits nor coping strategies at baseline were associated with func-
tioning levels or symptomatic remission after one to five years. The 
results also indicated that there was no mediated association between 
personality and symptoms or functioning. 

4.1. Personality traits and symptom severity 

The cross-sectional association of Agreeableness with symptom 
severity is in line with previous psychosis research, where lower 

Table 2 
Cross-sectional multivariable linear regression.  

y = PANSS Unadjusted Adjusteda 

B (95 % CI) Sig. B (95 % CI) Sig. 

Neuroticism 0.003 (0.000; 
0.007) 

0.084 -0.005 (− 0.008; 
− 0.001) 

0.005* 

Extraversion − 0.004 
(− 0.008; 0.000) 

0.072 − 0.001 
(− 0.005; 0.002) 

0.400 

Openness to 
Experience 

− 0.001 
(− 0.005; 0.003) 

0.591 0.001 (− 0.002; 
0.004) 

0.580 

Agreeableness –0.007 (− 0.012; 
− 0.003) 

<0.001* − 0.005 
(− 0.009; 
− 0.001) 

0.009* 

Conscientiousness − 0.003 
(− 0.007; 0.001) 

0.200 − 0.002 
(− 0.005; 0.002) 

0.353 

Active Coping − 0.002 
(− 0.010; 0.005) 

0.536 0.003 (− 0.003; 
0.009) 

0.389 

Palliative Reaction 0.001 (− 0.007; 
0.010) 

0.743 0.000 (− 0.007; 
0.007) 

0.945 

Social Support − 0.004 
(− 0.011; 0.003) 

0.239 − 0.001 
(− 0.007; 0.005) 

0.829 

Reassuring 
Thoughts 

− 0.008 
(− 0.019; 0.004) 

0.210 0.000 (− 0.010; 
0.010) 

0.971 

Avoidance 0.005 (− 0.003; 
0.014) 

0.227 0.000 (− 0.007; 
0.007) 

0.899 

Passive Coping 0.011 (0.004; 
0.018) 

0.001* − 0.004 
(− 0.010; 0.002) 

0.203 

Expressed Emotion 0.006 (− 0.008; 
0.021) 

0.401 0.001 (− 0.011; 
0.012) 

0.904  

y = GAF 

Neuroticism 0.095 (− 0.097; 
0.288) 

0.332 0.005 (− 0.200; 
0.209) 

0.965 

Extraversion 0.230 (0.006; 
0.454) 

0.044 0.123 (− 0.094; 
0.340) 

0.266 

Openness to 
Experience 

− 0.080 (− 0.287; 
0.127) 

0.448 − 0.140 (− 0.343; 
0.063) 

0.177 

Agreeableness 0.102 (− 0.128; 
0.331) 

0.386 − 0.171 (− 0.393; 
0.052) 

0.133 

Conscientiousness 0.194 (− 0.042; 
0.430) 

0.108 0.142 (− 0.076; 
0.361) 

0.202 

Active Coping − 0.205 (− 0.602; 
0.191) 

0.310 − 0.162 (− 0.539; 
0.214) 

0.398 

Palliative Reaction − 0.378 (− 0.826; 
0.070) 

0.098 − 0.348 (− 0.766; 
0.071) 

0.103 

Social Support 0.431 (0.055; 
0.808) 

0.025 0.170 (− 0.187; 
0.527) 

0.351 

Reassuring Thoughts 1.020 (0.410; 
1.631) 

0.001* 0.833 (0.272; 
1.393) 

0.004* 

Avoidance − 0.131 (− 0.573; 
0.310) 

0.560 − 0.057 (− 0.469; 
0.356) 

0.788 

Passive Coping − 0.198 (− 0.545; 
0.149) 

0.262 − 0.137 (− 0.495; 
0.221) 

0.452 

Expressed Emotion 0.183 (− 0.585; 
0.951) 

0.640 0.394 (− 0.311; 
1.100) 

0.274 

Bold font indicates p < 0.05. 
* Significant at the Benjamini Hochberg-adjusted significance level of α =

0.009. 
a Adjusted for age, gender, level of education, adverse life events, IQ, DUP, 

MADRS and either GAF or PANSS. 

Table 3 
Longitudinal multivariable binary logistic regression and multivariable linear 
regression.  

y = PANSS-8 Unadjusted Adjusteda 

OR (95 % CI) Sig. OR (95 % CI) Sig. 

Neuroticism 0.997 (0.945; 
1.053) 

0.917 1.028 (0.960; 
1.101) 

0.424 

Extraversion 1.029 (0.967; 
1.095) 

0.366 1.015 (0.943; 
1.093) 

0.692 

Openness to 
Experience 

0.954 (0.898; 
1.014) 

0.131 0.951 (0.883; 
1.026) 

0.194 

Agreeableness 1.055 (0.986; 
1.128) 

0.119 1.035 (0.953; 
1.125) 

0.413 

Conscientiousness 0.994 (0.929; 
1.064) 

0.872 1.007 (0.931; 
1.088) 

0.867 

Active Coping 0.960 (0.859; 
1.073) 

0.476 0.907 (0.788; 
1.045) 

0.176 

Palliative Reaction 0.904 (0.792; 
1.032) 

0.136 0.886 (0.759; 
1.035) 

0.126 

Social Support 1.018 (0.914; 
1.133) 

0.751 1.006 (0.891; 
1.135) 

0.926 

Reassuring Thoughts 1.185 (0.993; 
1.413) 

0.059 1.211 (0.974; 
1.506) 

0.085 

Avoidance 1.031 (0.910; 
1.168) 

0.634 1.084 (0.938; 
1.251) 

0.275 

Passive Coping 0.929 (0.834; 
1.034) 

0.178 0.936 (0.817; 
1.072) 

0.339 

Expressed Emotion 1.021 (0.812; 
1.284) 

0.859 1.046 (0.800; 
1.367) 

0.744  

y = GAF Unadjusted Adjusteda 

B (95 % CI) Sig. B (95 % CI) Sig. 

Neuroticism − 0.004 (− 0.387; 
0.380) 

0.985 0.038 (− 0.390; 
0.466) 

0.862 

Extraversion 0.143 (− 0.312; 
0.598) 

0.536 0.007 (− 0.477; 
0.491) 

0.977 

Openness to 
Experience 

0.114 (− 0.329; 
0.556) 

0.613 0.166 (− 0.354; 
0.686) 

0.528 

Agreeableness 0.451 (0.012; 
0.891) 

0.044 0.150 (− 0.358; 
0.658) 

0.561 

Conscientiousness − 0.188 (− 0.673; 
0.296) 

0.445 − 0.196 (− 0.682; 
0.290) 

0.427 

Active Coping − 0.201 (− 0.969; 
0.568) 

0.608 − 0.328 (− 1.156; 
0.499) 

0.435 

Palliative Reaction − 0.323 (− 1.216; 
0.570) 

0.477 − 0.164 (− 1.088; 
0.761) 

0.728 

Social Support 0.453 (− 0.360; 
1.266) 

0.273 0.118 (− 0.675; 
0.910) 

0.770 

Reassuring Thoughts 0.263 (− 1.019; 
1.544) 

0.686 − 0.030 (− 1.407; 
1.348) 

0.966 

Avoidance 0.055 (− 0.783; 
0.893) 

0.897 0.201 (− 0.625; 
1.026) 

0.633 

Passive Coping − 0.010 (− 0.713; 
0.692) 

0.977 0.055 (− 0.765; 
0.875) 

0.895 

Expressed Emotion 0.156 (− 1.518; 
1.830) 

0.855 0.593 (− 1.052; 
2.237) 

0.479 

Bold font indicates p < 0.05. 
a Adjusted for age, gender, level of education, adverse life events, IQ, DUP, 

MADRS, baseline GAF and PANSS. 
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Agreeableness was associated with more severe positive symptoms in 
particular (Compton et al., 2015; Lysaker and Taylor, 2007). An expla-
nation might be that agreeable people tend to have stronger social 
support networks which could, in turn, diminish disease severity, e.g., 
through higher self-esteem or better resilience to adverse experiences 
(Gayer-Anderson and Morgan, 2013). Agreeable patients might also 
make a more cooperative impression on clinicians, who might then rate 
symptoms as less severe. Moreover, Agreeableness is characterized by 
high levels of interpersonal trust, which may explain negative associa-
tions with psychotic symptoms. Interestingly, a previous study showed 
that positive symptoms might lead to lower Agreeableness scores instead 
of the other way around (Scholte-Stalenhoef et al., 2016). However, 
current analyses do not permit drawing conclusions about causality 
directions. 

Whereas this study found no association of Extraversion, Openness 
and Conscientiousness with symptom severity, both Extraversion (Cic-
ero et al., 2019; Compton et al., 2015) and Openness (Scholte-Stalenhoef 
et al., 2016) were previously found to be related to symptoms in patients 
with psychotic disorders. These results are not consistent across studies 
when looking at associations of individual traits though. Together with 
current findings, the evidence thus indicates that Extraversion, Open-
ness and Conscientiousness have no independent associations with 
symptom severity in recent-onset psychosis, albeit replication in future 
research is necessary. 

The present finding of a negative cross-sectional association between 
Neuroticism and symptom severity after adjusting for confounding 
variables conflicts with earlier studies, where higher Neuroticism was 
positively associated with symptom severity, both in patients with early 
psychosis and chronic schizophrenia (Horan et al., 2005; Lysaker and 
Taylor, 2007). Moreover, in contrast to previous longitudinal findings 
suggesting that higher Neuroticism is also associated with more severe 
negative symptoms after one year (Horan et al., 2005; Lysaker and 
Taylor, 2007), current longitudinal analyses indicated no associations 
between Neuroticism or any other personality trait at baseline with 
symptomatic remission at follow-up. This is not in line with our first 
hypothesis and there seems to be little plausible theory explaining a 
supposedly protective role of Neuroticism in recent-onset psychosis. 
However, to put our results into perspective: even the statistically sig-
nificant cross-sectional associations between Agreeableness or Neuroti-
cism and symptom severity accounted for a maximum difference of <1 
point on the PANSS. Overall, this study thus suggests that individual 
personality traits at baseline have no clinically relevant relations with 
concurrent symptom severity or symptomatic remission after one to five 
years. 

4.2. Personality traits and functioning 

The cross-sectional findings correspond with several previous 
studies, where personality traits showed no independent associations 
with psychosocial functioning (Compton et al., 2015; Ridgewell et al., 
2017). However, personality traits were shown to be associated with 
functioning levels in earlier research when combined into personality- 
trait profiles, e.g., low Neuroticism with simultaneous high Extraver-
sion, Openness, Agreeableness and Conscientiousness (Boyette et al., 
2014; Compton et al., 2015). The present study seems to be amongst the 
first to have investigated the relation of personality at baseline with 
follow-up psychosocial functioning and found no associations, indi-
cating that, in this setting, individual personality traits at baseline are 
not related to follow-up functioning levels in patients with recent-onset 
psychosis. 

4.3. Coping strategies and symptom severity 

In contrast to our second and third hypotheses, we found that coping 
strategies at baseline were not related to symptom severity, both 
concurrently and at follow-up. This conflicts with earlier findings (Riera- 

Lopez de Aguileta et al., 2020; Rudnick and Martins, 2009). For 
instance, a previous cross-sectional study found higher scores on the 
Coping Self-Efficacy Scale (CSES), which entails problem-focused 
coping, stopping unpleasant emotions or thoughts and getting support 
from friends and family, to correlate with symptomatic recovery as 
assessed by the Brief Symptom Inventory (BSI) in patients with psychotic 
disorders or other severe mental illnesses (Roosenschoon et al., 2019). It 
may be worth mentioning that the use of varying assessment tools with 
overlapping conceptualizations of coping can make it difficult to 
compare findings between studies. Also, the success of a coping strategy 
depends on the particular situation and favorable outcomes of psychotic 
disorders may not be consistently associated with a specific coping 
strategy (Rudnick and Martins, 2009). Further studies are needed to 
explain our unexpected findings. 

4.4. Coping strategies and functioning 

The finding that none of the coping strategies, except for Reassuring 
Thoughts, were associated with functioning is not in line with our hy-
potheses based on earlier work (e.g., Roosenschoon et al., 2019), though 
this may be (partly) explained by differences in tools to assess func-
tioning. It is possible that distinctive dimensions of psychosocial func-
tioning, e.g., areas of work, do have associations with certain coping 
strategies. As mentioned in the introduction, a data-driven model from a 
previous study using PROGR-S data indicated that all effects of per-
sonality on care consumption were mediated by Reassuring Thoughts 
(Scholte-Stalenhoef et al., 2016). This suggested that the role of Reas-
suring Thoughts deserves further hypothesis-testing research since this 
coping strategy may be particularly relevant in psychotic disorders. The 
hypothesis that Reassuring Thoughts assume a central mediating role 
was not confirmed by the present study. Still, the use of Reassuring 
Thoughts accounted for a maximum difference of 12 points on concur-
rent GAF scores in our sample, which indicates potential clinical 
relevance. 

4.5. Strengths and limitations 

Major strengths of this study include the large sample size, which is 
higher than in previous studies on the role of personality and coping in 
psychotic disorders, and the inclusion of a representative clinical sample 
that was not specifically recruited for research purposes. This allowed 
for the inclusion of several potential confounding variables and 
increased the generalizability of results. Moreover, missing data (a 
common problem in ROM studies) was handled with multiple imputa-
tion. We also used a sound yet not overly conservative method to control 
for false-positive rate inflation (i.e., Benjamini Hochberg procedure with 
an FDR = 10 %) and selected validated instruments for assessing our 
main variables. Another strength is the longitudinal study design, 
enabling the investigation of associations over time and, accordingly, 
different disease stages. 

There are also some limitations to the current study. First, person-
ality and coping were only assessed at baseline. Even though the study 
sample was experiencing only mild psychotic symptoms at the time of 
baseline assessment (see PANSS scores in Table 1), which facilitated 
adequate assessment of personality and coping, residual symptoms may 
have influenced responses. Also, personality may have been altered due 
to the psychotic episode, although there is inconclusive evidence about 
temporary or permanent alterations of personality traits (Andersen and 
Bienvenu, 2011; Boyette et al., 2015) and coping strategies (e.g., Kom-
mescher et al., 2017) during psychotic illness. Thus, associations of 
personality and coping at follow-up with concurrent symptomatic or 
functional outcomes might have been missed. Moreover, retrospective 
self-report questionnaires, despite being used very commonly, have 
some drawbacks related to social desirability bias. Further, our follow- 
up population is considerably smaller than the baseline population 
(potentially due to the ROM design of PHAMOUS) and might harbor 
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heterogeneous disease stages. Even though dropout analyses do not 
indicate statistically significant differences between the dropout and 
follow-up population concerning main clinical parameters at baseline, 
our longitudinal results might be subject to attrition bias. Further, while 
we intended to include patients who have passed the clinically unstable 
first phase of acute illness at follow-up, propositions concerning the 
duration of that “critical period” reach up to five years (Crumlish et al., 
2009). The longitudinal results might thus not adequately reflect 
advanced illness stages. Variance in follow-up intervals might have also 
hampered the detection of averaged effects due to differences in tem-
poral proximity between predictor and outcome, including the duration 
of exposure to random or external effects. Lastly, GAF as a tool to assess 
psychosocial functioning has some shortcomings, including concerns 
about reliability and validity (Aas, 2010), though it is widely used in 
international psychiatric research. 

5. Conclusion 

The current results indicate that individual personality traits and 
most coping strategies have no clinically relevant association with 
concurrent and one-to-five-year follow-up symptom severity or func-
tioning levels in patients with recent-onset psychosis. Although a pa-
tient's personality characteristics should ideally always be taken into 
consideration by their clinicians, our findings suggest that paying 
distinct attention to the individual ‘Big Five’ traits is unlikely to benefit 
symptom severity or functioning levels. Only the coping strategy Reas-
suring Thoughts had clinically relevant associations with better con-
current functioning. While addressing coping strategies is already part of 
CBT (Wensel, 2021), this study informs therapists that using Reassuring 
Thoughts in particular is a strategy that might be worth focusing on in 

patients with recent-onset psychosis. However, this advice remains 
tentative since our study does not provide evidence on the direction of 
the association between Reassuring Thoughts and functioning, and no 
longitudinal association was found. Our research needs replication and 
future studies should investigate whether change over time in person-
ality (profile) or coping would translate into disease outcomes, and 
explore underlying mechanisms. 

Funding 

This project was funded by an internal research grant of University 
Medical Center Groningen to VB (M.D.-Ph.D. grant number 18-41), and 
by the participating mental health care institutions (Lentis Psychiatric 
Institute, GGZ Friesland, GGZ Drenthe, and the University Center for 
Psychiatry of the University Medical Center Groningen). As the PROGR- 
S and PHAMOUS data were collected as part of routine care, the funding 
parties were involved in selection of measurements and data collection. 
They did not have any influence on statistical analyses and interpreta-
tion, writing of the report or the decision to submit the article. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Acknowledgments 

We thank everyone involved in PROGR-S and PHAMOUS, in 
particular participants and clinical staff.  

Appendix 1. Dropout analysis 

Dropout analyses of baseline characteristics indicated that the population without follow-up assessments (n = 378, 71.7 %) had significantly lower 
average scores of Extraversion (M = 35.17 (SD = 7.09) in dropout population vs. M = 36.56 (SD = 7.19) in follow-up participants, t = − 2.024, p =
0.043) and Openness to Experience (M = 36.70 (SD = 5.96) vs. M = 38.08 (SD = 6.03), U = 24,732, p = 0.029), and significantly higher scores of the 
coping strategy Expressed Emotion (M = 5.86 (SD = 1.66) vs. M = 5.53 (SD = 1.55), U = 24,835, p = 0.034) and IQ (M = 99.53 (SD = 21.34) vs. M =
94.35 (SD = 16.71), t = 2.918, p = 0.004). Dropouts also had a higher percentage of people with DUP >3 months than follow-up participants (66.7 % 
vs. 55.7 %, χ2 = 5.328, p = 0.032). For details see Appendix Table 1.  

Appendix Table 1 
Dropout analyses of baseline characteristics.  

Categorical Variables % in dropout population (n = 378) % in follow-up population (n = 149) Pearson's Chi-Squared test* 
X2 

p value (Significance level 
α=0.05) 

Male gender 74.1 69.8 0.988 0.320 
Dutch ethnicity 86.7 85.2 0.214 0.643 

Level of education  
- Low: 22.0  
- Medium: 41.5  
- High: 36.5  

- Low: 16.8  
- Medium: 45.0  
- High: 37.6 

0.837–1.945 >0.378 

Occupation  

- Unemployed: 45.5  
- Running household: 1.9  
- Student: 16.1  
- Voluntary job: 4.5  
- Paid job: 30.4  
- Retired: 1.3  

- Unemployed: 35.6  
- Running household: 2.0  
- Student: 18.8  
- Voluntary job: 7.4  
- Paid job: 34.8  
- Retired: 1.3 

5.937–9.436 >0.093 

Living situation  

- Living with family/partner/spouse: 
44.5  

- Living alone: 51.3  
- Mental health institution: 2.6  
- Homeless: 1.3  

- Living with family/partner/spouse: 
42.9  

- Living alone: 49.7  
- Mental health institution: 4.0  
- Homeless: 2.7 

1.470–4.131 >0.371 

Adverse life event 76.7 77.9 0.002–0.545 >0.460 

Substance use  
- Alcohol: 68.8  
- Cannabis: 36.2  

- Alcohol: 65.8  
- Cannabis: 35.6 

0.117–2.165 
0.009–0.337 

>0.141 
>0.371 

Diagnosis  

- Schizophrenia: 49.5  
- Schizophreniform disorder: 11.1  
- Schizoaffective disorder: 4.8  
- Delusional disorder: 5.0  

- Schizophrenia: 49.0  
- Schizophreniform disorder: 11.4  
- Schizoaffective disorder: 5.4  
- Delusional disorder: 3.4 

5.484–6.066 >0.300 

(continued on next page) 
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Appendix Table 1 (continued ) 

Categorical Variables % in dropout population (n = 378) % in follow-up population (n = 149) Pearson's Chi-Squared test* 
X2 

p value (Significance level 
α=0.05)  

- Substance-induced psychosis: 6.1  
- Psychotic disorder NOS: 23.3  

- Substance-induced psychosis: 2.0  
- Psychotic disorder NOS: 28.9 

DUP category**  
- DUP < 1 mo: 13.5  
- DUP 1–3 mo: 19.8  
- DUP > 3 mo: 66.7  

- DUP < 1 mo: 21.5  
- DUP 1–3 mo: 22.8  
- DUP > 3 mo: 55.7 

2.438–12.976 >0.002** 

Using antipsychotics 86.2 83.9 0.048–1.999 >0.157  

Continuous Variable Mean (SD) in dropout population (n =
378) 

Mean (SD) in follow-up population (n =
149) 

Statistic*** t / U p value (Significance level 
α=0.05) 

Age 27.16 (8.34) 28.53 (9.23) U = 26,154 0.202 
IQ 99.53 (21.34) 94.35 (16.71) t = 2.918 0.004 
Neuroticism 37.86 (8.45) 37.37 (7.79) t = 0.611 0.541 
Extraversion 35.17 (7.09) 36.56 (7.19) t = − 2.024 0.043 
Openness to 

Experience 
36.70 (5.96) 38.08 (6.03) U = 24,731 0.029 

Agreeableness 41.41 (5.71) 42.18 (5.25) U = 25,975 0.164 
Conscientiousness 39.09 (6.56) 40.13 (6.16) t = − 1.661 0.097 
Active Coping 16.78 (3.68) 17.12 (3.75) t = − 0.917 0.359 
Palliative Reaction 18.45 (3.41) 18.43 (3.34) t = 0.077 0.939 
Social Support 12.63 (3.46) 12.59 (3.40) U = 27,872 0.855 
Reassuring Thoughts 11.49 (2.47) 11.55 (2.51) t = − 0.256 0.798 
Avoidance 17.96 (3.32) 17.68 (3.35) U = 27,651 0.748 
Passive Coping 15.25 (4.37) 14.83 (3.85) U = 27,063 0.486 
Expressed Emotion 5.86 (1.66) 5.53 (1.55) U = 24,835 0.034 
MADRS 13.21 (8.58) 13.37 (8.52) U = 27,869 0.854 
PANSS 57.50 (15.66) 55.34 (15.08) U = 24,602 0.152 
GAF 54.33 (14.10) 54.49 (13.58) U = 27,652 0.749 

Bold font indicates p < 0.05. 
* The smallest and highest X2 of the 20 different values (one per imputation) are shown. For variables with no missing values (i.e., gender, ethnicity), the pooled X2 is 

shown. 
** For DUP, there was a significant difference between groups only in the category DUP > 3 months (pooled X2 = 5.328, pooled p = 0.032). 
*** For normally distributed variables, a student's t-test (t) was performed. For non-normally distributed variables, a Mann Whitney U test (U) was performed. Pooled 

results are shown. 
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