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Abstract

We investigated (i) whether psychosocial factors (experienced stress, anticipatory worry, social
detachment, sleeping disturbances, alcohol use) predict the course of paranoid ideation between ages
24-50 years (ii) whether the predictive relationships are more likely to proceed from the psychosocial
factors to paranoid ideation, or vice versa. The participants (N=1534-1553) came from the population-
based Young Finns study. Paranoid ideation and psychosocial factors were assessed by reliable self-
report questionnaires in 2001, 2007, and 2011/2012. The data was analyzed using growth curve and
structural equation models. High experienced stress, anticipatory worry, social detachment, frequent
sleeping disturbances, and frequent alcohol use predicted more paranoid ideation. More risk factors
predicted increasing paranoid ideation. There were bidirectional predictive relationships of paranoid
ideation with experienced stress, anticipatory worry, social detachment, and sleeping disturbances. The
link between alcohol use and paranoid ideation was only correlative. In conclusion, paranoid ideation
increases by reciprocal interactions with stress, worry, social detachment, and sleeping disturbances.
The findings support the threat-anticipation model of paranoid ideation, providing important

implications for treatment of paranoia.
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1 Introduction

Paranoid ideation refers to an unjustified suspiciousness towards others’ motives (American
Psychological Association, APA, 2013). Paranoid ideation exists along a continuum of symptoms in
the general population, ranging from mild to severe paranoid ideation (e.g. Freeman et al., 2005;
Freeman & Garety, 2014; Freeman, 2016). Mild paranoia includes, for example, temporary thoughts
that there are negative rumours circulating about the self (Freeman & Garety, 2014). More severe
paranoia refers to more persistent, distressing, and convincing beliefs that others aim to deliberately
cause some kind of harm to the self (Freeman, 2016). Most severe paranoia refer to psychotic-level
persecutory delusions (Freeman, 2016). Paranoid ideation is related to a wide variety of comorbid
psychiatric disorders, such as depression, post-traumatic stress disorder, and even suicidality (Alsawy
et al., 2015; Freeman et al., 2011). Importantly, most severe forms of paranoid ideation are suggested to
be a crucial risk factor for conducting violent crimes (Coid et al., 2016; Heinrichs & Sam, 2012),
especially mass shooting and other mass murders (Dutton et al., 2013; Knoll & Meloy, 2014). Since the
severe forms of paranoia may be related to such adverse outcomes, it is necessary to investigate
paranoid ideation in a much earlier phase to provide possibilities for early preventive interventions.
Along with this, there exist several psychological models about the early development of
paranoid ideation. One of them is the threat-anticipation model of paranoia (Freeman, 2007, 2016). In
this model, the following psychosocial factors play a crucial role: experienced stress (state-level stress
related to e.g. stressful events), disposition to feel worry or anxiety, social avoidance (related to safety
behavior), sleep disturbances (e.g. insomnia or disruptions of circadian rhythm), and anomalous
experiences deriving from e.g. substance use (Freeman, 2007, 2016). This model has been supported by
extensive prior evidence. For example, some studies have found that elevated stress levels predict

increase in paranoid states (Kesting et al., 2013; Lincoln et al., 2009). Regarding social isolation,
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previous studies have found that low social support and low self-confidence in social situations (Riggio
& Kwon, 2009), frequent social fears (Marteinsdottir et al., 2003), high introversion (Tackett et al.,
2014), and hostile interpretations of others’ socioemotional cues (Bentall, 2001; Freeman, 2007; Tone
& Davis, 2012) are related to higher paranoid ideation. Moreover, in line with Freeman’s model,
paranoid ideation is found to be related to anxiety (Freeman et al., 2008; Jylhd & Isometsd, 2006) and
expectations of future negative events (Corcoran et al., 2006). Finally, cross-sectional studies have
shown that alcohol use (Dawson et al., 2005; Grant et al., 2004) and sleep disturbances, particularly
insomnia, are linked to higher paranoid ideation (Reeve et al., 2015; Scott et al., 2017).

Importantly, even though previous studies have supported the roles of experienced
stressful states, disposition to feel worry, social avoidance, sleep disturbances, and alcohol use for
paranoid ideation, longitudinal studies with prospective follow-ups of several years have been mostly
lacking. Hence, several questions related to the etiology of paranoid ideation have remained unclear.
To our knowledge, among previous studies, the longest follow-up of paranoid ideation has ranged 18
months in population-based studies (Freeman et al., 2012). In clinical populations, the longest follow-
up has been in a study of 301 patients first admitted to a hospital with delusional psychoses and then
followed up 5 to 18 years later by Retterstol and Opjordsmoen in Norway (Opjordsmoen, 1989). The
study in Norway was primarily focused on the relationship of psychiatric diagnosis to outcome and
provided only broad descriptions of the associated psychosocial variables.

Given that, due to the lack of long-term follow-ups of paranoid ideation, two essential
topics have remained unclear. Firstly, it has remained largely unknown whether the associations of the
psychosocial risk factors with paranoid ideation are stable over age or whether they change from early
adulthood to middle age. There is evidence that there are age-related changes in the prevalence of
paranoia-related risk factors: for example, level of anxiety proneness seems to slightly decrease over

age (Zohar et al., 2019).
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Secondly, more research has been recommended in order to clarify the temporal
relationships of paranoid ideation with the psychosocial risk factors (i.e. experienced stressful states,
disposition to feel worry, social detachment, sleep disturbances, and alcohol use). That is, whether
these psychosocial factors are more likely to predict paranoid ideation or vice versa. On one hand, sleep
problems and increased psychosocial stress are found to predict increase in paranoid states (Kesting et
al., 2013; Scott et al., 2017; Thewissen et al., 2011). Additionally, increases in anxiety, worry, and
insomnia predict the onset and persistence of paranoid episodes (Freeman et al., 2008, 2012). Further,
alcohol use in the past is found to correlate with the current level of paranoid ideation (Grant et al.,
2004). On the other hand, paranoid beliefs are suggested to result in experiences of anxiety and social
isolation (Freeman, 2007). Additionally, paranoid ideation may commonly cause subjective suffering
and stress (Freeman, 2007, 2016) that, in turn, may predispose to alcohol use as a way of stress coping.

The first aim of the present study was to investigate (i) whether experienced stress
(stressful states), anticipatory worry (a more stable disposition to feel worry), social detachment, sleep
disturbances, and alcohol use are associated with the course of paranoid ideation between ages 24-50
years. We also calculated a cumulative risk score of the risk factors since cumulative risk scores have
been widely used previously (e.g. Copeland et al., 2009; el Bouhaddani et al., 2019) but, to our
knowledge, in the research field of paranoid ideation not before. Our long follow-up provided
exceptional possibilities to investigate the accumulation of the risk factors over age. The second aim
was to examine whether the temporal relationships are more likely to proceed from the psychosocial
factors to paranoid ideation or vice versa. We used a population-based sample with a 10-year
prospective follow-up and several measurement times of paranoid ideation and the psychosocial risk
factors. This rare population-based data provides a solid empirical foundation for identifying the

conditions that increase the risk of paranoid ideation at both societal and individual levels.
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2 Methods

2.1 Participants
We used data from the prospective Young Finns Study. The participants were selected randomly from
six age cohorts (born between 1962-1977) from the population register of the Social Insurance
Institution. The Social Insurance Institution covers the whole population of Finland. The original
sample included 3596 participants in the baseline measurement in 1980 (when participants were aged
3-18 years). The participants have been followed since then so that the latest follow-up measurement
was in 2012 (participants were aged 35-50 years). The study was carried out in accordance with the
Declaration of Helsinki. Furthermore, the design of the Young Finns Study was approved by all the
Finnish universities with medical schools. Before participation, all the participants or their parents (for
participants aged below 12 years) provided informed consent after the nature of the procedures had
been fully explained. The design of the Young Finns Study is described with more detail elsewhere
(see Raitakari et al., 2008).

For this study, paranoid ideation, experienced stress, anticipatory worry, social
detachment, sleep disturbances, and alcohol use were evaluated in 2001, 2007, and 2011/2012;
participants’ socioeconomic factors in 2011; and parents’ socioeconomic factors in 1980. In the
analyses, we included all the participants with data available on the study variables. The final sample

included 1534-1553 participants.

2.2 Measures
2.2.1 Cumulative risk score
Psychosocial risk factors included anticipatory worry, social detachment, experienced stress, sleep

disturbances, and alcohol use in 2001, 2007, and 2012. For each measurement year, we calculated the
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total score of each risk factor for all the participants who had responded to at least 80% of the items.
The missing values (for participants with at least 20% values missing) were imputed with the mean of
each scale. We calculated both continuous and dichotomous (O=risk not present; 1=risk present)
variables for all the psychosocial risk factors. A cumulative risk score was calculated as the total score
of the five dichotomous psychosocial risk factors. Hence, continuous scores were used in the main
analyses reported in the tables; and dichotomous variables were used only when calculating the
cumulative risk score and when illustrating the findings in the figure.

Anticipatory worry was evaluated with the Anticipatory Worry scale of the Temperament
and Character Inventory (TCI) (Cloninger et al., 1994). The Anticipatory Worry scale included 11
items (e.g. “I’m never worried about terrible things that could happen me in the future” (reversed);
Cronbach’s a=.80-.81 in 2001, 2007, and 2012) that were responded with a 5-point scale (1=definitely
true; 5=definitely false). We used this scale to measure trait-level disposition to feel worry. The test-
retest correlations of the scale were high (r=0.661-0.751 between different measurement times in 2001,
2007, and 2012), indicating that the scale measured a comparatively stable disposition. The items were
reversed so that high scores referred to higher anticipatory worry. High anticipatory worry was defined
to be present if the mean score of the scale was >3.

Social detachment was evaluated with the Attachment scale of the TCI. The Attachment
scale included 8 items (e.g. “I usually discuss my experiences and feelings with my friends openly,
instead of keeping them inside my mind” (reversed); Cronbach’s a=.82—.84 in 2001, 2007, and 2012)
that were responded with a 5-point scale (1=definitely true; 5=definitely false). The items were
reversed so that high scores referred to lower attachment (i.e. higher social detachment). High social
detachment was defined to be present if the mean score of the reversed scale was >3. There is previous
evidence that high social detachment is related to more severe challenges in social functioning

(including challenges in social activities and initiatives and aspects of avoidance tendencies) (Jetha et
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al., 2013). Additionally, high social detachment correlates with higher scores of asociality (Gutiérrez et
al., 2014) and higher scores of detachment (Jonsson et al., 2003).

Experienced stress was evaluated with one item (“Stress refers to such a situation where
one feels tensioned up, restless, nervous, or anxious, or where one experiences sleep disturbances
because things are bothering one’s mind. Do you experience this kind of stress?”’) that was responded
with a 5-point scale (1=not at all; 2=only a bit; 3=somewhat; 4=quite much; 5=very much). High
experienced stress was defined to be present if the participant reported experiencing stress quite much
or very much. Contrary to the scale of Anticipatory Worry (measuring rather trait-level disposition to
feel worry), we used the item of experienced stress to measure state-level experiences of stress. In
accord with this difference, the correlation between the item of experienced stress and the scale of
Anticipatory Worry was comparatively low (r=0.387, see Supplementary Table 2). Further, the test-
retest correlations were comparatively low (r=0.373-0.454 between different measurement points in
2001, 2007, and 2012), suggesting that this item measured rather state-level or situation-dependent
experiences of stress. Along with this, high scores of the item of experienced stress were found to
correlate with frequent stressful life events (r=0.528, p<.001) and high stress reactivity
(r=0.421, p<.001) (see Supplementary Material for a more detailed description).

Sleep disturbances were assessed with two items (“Do you have difficulties to fall
asleep?”’; “Do you wake up at nights?”) that were responded with a 3-point scale (0=no; 1=not sure;
2=yes). The items were selected from the Vital Exhaustion Questionnaire (Appels et al., 1987) on the
basis of an exploratory factor analysis of the items (see Supplementary Table 1). The reliability and
validity of the Vital Exhaustion Questionnaire have been confirmed previously (e.g. Chumaeva et al.,
2010; Meesters & Appels, 1996). Frequent sleep disturbances were defined to be present if the
participant responded “yes” to at least one of the items, i.e. reported having difficulties in falling asleep

or being awake at nights.
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Alcohol use was evaluated by asking the participants the frequency of alcohol intoxication
(i.e. consuming at least six portions at one time). The frequency was evaluated with a 6-point scale
(1=two times per week or more often; 6=once a year or more seldom). Frequent alcohol use was

defined to be present if the participant reported becoming intoxicated at least once a week.

2.2.2 Paranoid ideation

Paranoid ideation was evaluated with the Paranoid Ideation Scale of the Symptom Checklist-90
Revised (SCL-90R; Derogatis, 1986). The scale consists of 6 items (e.g. “I think that other people
would take advantage of me if I let them to do that”) that are responded with a 5-point scale (1=totally
disagree; 5=totally agree). We calculated the mean score of the items for each measurement year for
those participants who had responded to at least 80% of the items. The Paranoid Ideation Scale has
been used also previously (e.g. Saarinen et al., 2018a,b). Previous studies have confirmed good
reliability for the SCL-90R and for the subscale of paranoid ideation (e.g. Olsen et al., 2004; Schmitz et
al., 2000). The internal reliability of the scale was good also in our data (Cronbach’s a=.75-.79 in

2001, 2007, and 2012).

2.2.3 Covariates

Socioeconomic factors included participants’ and their parents’ level of income and educational level.
Parents’ level of income was assessed with a 8-point scale (1=less than 15 000 Finnish mark per year;
8=more than 100 000 Finnish mark per year). Participants’ level of income was measured with a 13-
point scale (1=less than 5 000€ per year; 13=more than 60 000€ per year). Participants’ and their
parents’ educational level was classified into three categories (1=comprehensive school; 2=high school

or occupational school; 3=academic level). In case mother’s and father’s educational levels were

10
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different, we used the higher level of education.

2.3 Statistical analyses

Statistical analyses were conducted with STATA SE (version 13.0). The association of psychosocial
risk factors with paranoid ideation was investigated using multilevel models for longitudinal design
(growth curve models). Growth curve models estimate “fixed effects” that refer to classic regression
coefficients, and “random effects” that refer to the individual-level variance in the intercept, slopes, and
residual variance (i.e. within-individual variance over the follow-up). Before conducting the analyses,
the scores of psychosocial risk factors and the cumulative risk score were standardized with the mean
and standard deviation of year 2001 scores, in order to stabilize the growth curve trajectories over the
follow-up measurements. In all the models, the dependent variable was the course of paranoid ideation
(in 2001-2012). We estimated fixed effects for the continuous scores of psychosocial risk factors, age,
age-squared, and the age-interactions of the psychosocial risk factors. Continuous age was set also as
random effect. As the sample consisted of six age cohorts (born in 1962—-1977), the age range of the
participants varied between 24-50 years in 2001-2012. Age was centered to 24 years (the age of the
youngest participants in 2001). We included age-squared as fixed effect since previous studies have
shown that there exist curvilinear trends in the development of paranoid ideation over age (e.g.
Saarinen et al., 2018). All the models were adjusted for sex and participants’ and their parents’
socioeconomic factors.

The temporal associations of psychosocial factors with paranoid ideation were
investigated using structural equation models with cross-lagged panel design (MLMYV estimation).
Separate models were estimated for each psychosocial risk factor (i.e. anticipatory worry, social
detachment, experienced stress, sleep disturbances, and alcohol use) to investigate its temporal

associations with paranoid ideation. We conducted altogether 4 models: (1) a model including only

11
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stability coefficients (the variables at each time point were predicted by the same variables at the next
time points) and covariances between the psychosocial risk factor and paranoid ideation at each time
point; (2) a model that included also the predictive coefficients from the psychosocial risk factor at
each time point to paranoid ideation at the next time points; (3) a model that included the predictive
coefficients in the opposite direction (i.e. from paranoid ideation at each time point to the psychosocial
risk factor at the next time points); and (4) a model with the cross-lagged predictive coefficients in both
directions between the psychosocial risk factor and paranoid ideation. The models 1-4 are illustrated in
Supplementary Figure 1. In all the models, we used continuous scores of the psychosocial risk factors.
We evaluated the goodness-of-fit of the models 1-4 by investigating the values of the
Comparative Fit Index (CFI), the Root-Mean-Square Error of Approximation (RMSEA), and the
Bayesian Information Criterion (BIC). Previously, it has been recommended that CFI should be >0.95
and RMSEA should be <0.06 (Hu & Bentler, 1999). Moreover, lower scores of the 2 test of absolute
model fit and BIC indicate better model-fit (Schreiber et al., 2006). The final selection of the model

with best statistical fit was done on the basis of the y? test score of absolute model fit.

3 Results

The descriptive statistics of the study variables are shown in Table 1. The correlations between the
study variables can be found in Supplementary Table 2. Attrition analyses showed that included
participants were slightly older than excluded participants (31.681 vs. 31.261, p<.013). Further, women
were more likely to participate than men (48.090% vs. 38.095%, p<.001). At the baseline measurement
point (in 2001), there was no attrition bias in experienced stress or social detachment. However,

included participants had slightly lower levels of anticipatory worry (2.430 vs. 2.507, p=.0019), sleep
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disturbances (0.416 vs. 0.489, p=.014), and alcohol use (2.474 vs. 2.683, p<.001). Moreover, included
participants had slightly lower level of paranoid ideation (2.281 vs. 2.414, p<.001). Regarding
socioeconomic factors, included participants had slightly higher level of income than excluded
participants (7.458 vs. 7.013, p<.011) and were substantially more likely to have high educational level
(44.559% vs. 9.173%, p<.001). With regard to parental socioeconomic factors, included participants’
parents had slightly higher level of income (4.962 vs. 4.658, p<.001) and were more likely to have high
educational level (26.980% vs. 23.402%, p=.015). Previously, it has been found that values are missing

at random in the psychosocial variables of the Young Finns data (Pulkki-Raback et al., 2015).

(TABLE 1 ABOUT HERE)

The results of the growth curve models are presented in Table 2. High experienced stress, high
anticipatory worry, high social detachment, frequent alcohol use, and frequent sleep disturbances had
positive main effects on the trajectory of paranoid ideation. When predicting the trajectory of paranoid
ideation, there were no significant age-interactions with experienced stress, anticipatory worry, sleep
disturbances, or alcohol use. This indicated that the associations of these risk factors (experienced
stress, anticipatory worry, sleep disturbances, and alcohol use) with paranoid ideation did not change
significantly over age. However, there were significant age-interactions with social detachment,
indicating that age modified the association of social detachment with paranoid ideation. All the
findings were controlled for age, sex, and participants’ and their parents’ socioeconomic factors. The
results are illustrated in Figure 1.

Additionally, the results showed that high cumulative risk score predicted higher

trajectory of paranoid ideation. The accumulation of risk factors seemed to result in larger differences
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in paranoid ideation than any single risk factor. That is, differences in paranoid ideation between
participants with low vs. high accumulation of risk factors seemed to be greater than the differences

between participants with low vs. high value of any single risk factor.

(TABLES 2A AND 2B ABOUT HERE)

(FIGURE 1 ABOUT HERE)

Next, we investigated the temporal associations of psychosocial risk factors with paranoid ideation with
structural equation models, when each psychological risk factor was added to the model separately. The
goodness-of-fit indexes of the structural equation models are shown in Table 3. When investigating the
temporal associations of experienced stress, anticipatory worry, and sleep disturbances with paranoid
ideation, model 4 (i.e. predictive relationships in both directions between the psychosocial risk factors
and paranoid ideation) fit the data better than any other model (models 1-3). With regard to the
temporal associations of social detachment with paranoid ideation, model 2 (i.e. predictive pathways
from social detachment to paranoid ideation but not in the opposite direction) fit the data better than
any other model (models 1, 3 or 4). Regarding the temporal associations of alcohol use with paranoid
ideation, model 1 (i.e. no predictive relationships between alcohol use and paranoid ideation) fit the
data better than any other model (models 2-4). Taken together, the results indicated that there existed
bidirectional associations of experienced stress, anticipatory worry, and sleep disturbances with
paranoid ideation. That is, high experienced stress, high anticipatory worry, and frequent sleep
disturbances predicted increase paranoid ideation, and vice versa. Further, high social detachment was

found to predict increase in paranoid ideation but not vice versa. Additionally, there were no predictive
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relationships between alcohol use and paranoid ideation. Hence, the association of alcohol use with

paranoid ideation appeared to be only correlative.

4 Discussion

To our knowledge, this study was the first to investigate the relationship of psychosocial risk factors
with paranoid ideation over a long-term prospective follow-up. Overall, the results provide strong
support for Freeman’s (2007, 2016) model of paranoid ideation. High experienced stress (i.e. state-
level experiences of stress), high anticipatory worry (i.e. a comparatively stable disposition to feel
worry), high social detachment, frequent sleep disturbances, and frequent alcohol use predicted higher
level of developmental curve of paranoid ideation from early adulthood to middle age. Additionally,
the accumulation of the risk factors predicted higher trajectory of paranoid ideation. Moreover, there
were bidirectional predictive relationships of experienced stress, anticipatory worry, and sleep
disturbances with paranoid ideation. That is, high experienced stress, high anticipatory worry, and
frequent sleep disturbances predicted increase paranoid ideation, and vice versa. Further, high social
detachment was found to predict increase in paranoid ideation but not vice versa. Additionally, we
obtained no predictive relationships between paranoid ideation and alcohol use, indicating that this
association appears to be only correlative.

There are several explanations for the pathways from psychosocial factors to paranoid
ideation. Firstly, elevated stress may increase aberrant salience of some socioemotional stimuli and
result in a higher level of anxiety and, in this way, increase risk for delusional ideation (Lincoln et al.,
2009; Westermann et al., 2012). Additionally, experienced stress may increase risk for making
conclusions on the basis of limited evidence (“jumping to conclusions”) and attributing events to one

causal factor, instead of considering the wider circumstances (Moritz et al., 2015) that, in turn,
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predispose to paranoid ideation (Lincoln et al., 2009; Moritz et al., 2018; Tone & Davis, 2012).
Secondly, social detachment may reduce the possibilities to receive contradictory evidence for one’s
current paranoid ideas (Morse & Lynch, 2004). In some cases, social detachment may also be an
indicator of weak self-esteem (Hall-Lande et al., 2007) that is suggested to be a core factor in the
etiology of paranoid episodes (Thewissen et al., 2011). Finally, sleep disturbances predispose to more
frequent anomalous experiences such as depersonalization (Watson, 2001), elevated levels of anxiety
(Reeve et al., 2015), and reduced abilities to sustain attention on non-emotional stimuli and to leave
behind negative memories (Gobin et al., 2015). All these factors, in turn, are known to elevate the risk
for paranoid thoughts (Freeman, 2007). Taken together, the psychosocial risk factors may act in a
reciprocal and complicated interplay in the onset and maintenance of paranoid ideation.

Importantly, high paranoid ideation was also found to predict increases in sleep
disturbances, experienced stress, and anticipatory worry. In the current classifications of mental
disorders, it is stated that a marker of clinical significance of paranoid ideation is that the paranoid
symptoms cause subjective stress and anxiety (APA, 2013). Our findings in a non-clinical population
suggest that also subclinical paranoia may predict increase in experienced stress and worry. Elevated
levels of stress and worry may also provide an explanation for the pathway from paranoid ideation to
increased sleep disturbances. Taken together, there may exist vicious circles between paranoid ideation
and psychosocial factors that increase the risk for maintenance of paranoid ideas.

Our findings suggested that the association of paranoid ideation with alcohol use is
correlative. That is, even though frequent alcohol users have on average higher level of paranoid
ideation, frequent alcohol use may not predict increase in paranoid ideation or vice versa. This suggests
that the link between frequent alcohol use and higher paranoid ideation may be explained by third
factors that predispose to both alcohol use and paranoid ideation. Such factors could include for

instance the use of other substances such as cannabis or street drugs (Grant et al., 2004; D’Souza et al.,
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2004; Verdoux et al., 2003). Overall, frequent alcohol use may have a more prominent role for some
other psychotic symptom dimensions than paranoid ideation, for example, hallucinations (APA, 2013).

This study had some limitations that need to be taken into consideration. Firstly, the
measures of sleep disturbances and stress included only single items. Nevertheless, the items of sleep
disturbances were selected from the Vital Exhaustion Questionnaire that has been widely used and
validated previously (Chumaeva et al., 2010; Meesters & Appels, 1996). The construct validity of the
items was confirmed with an exploratory factor analysis. Regarding the stress item, we used it to
measure state-level experiences of stress (contrary to the scale of anticipatory worry that was used to
measure rather trait-level disposition to feel worry). The stress item had comparatively low test-retest
correlations. Further, the correlation of the stress item was quite low with anticipatory worry (i.e. trait-
level disposition) but higher with stressful life events. All this provided support that the item provided
information about participants’ state-level experiences of stress. Additionally, the face validity of the
item was good: stress was first defined for the participants in order to ensure that the participants have a
similar conception of experienced stress. Overall, more research is needed with more comprehensive
and widely validated measures of stress and sleep disturbances.

Secondly, the level of paranoid ideation was mostly subclinical in our population-based
sample. Hence, the results may not be fully generalized to clinical populations like those studied by
Retterstol in Norway (Retterstol, 1966). However, findings in clinical and non-clinical samples have
suggested that severe paranoid ideation exists on the same continuum with subclinical paranoid
ideation (Johns & Van Os, 2001; Van Os, 2003; Verdoux & Van Os, 2002). Along with this, it has
been stated that the involved underlying psychological processes appear to be quite similar in
subclinical and clinical paranoia (Elahi et al., 2017). This could be further investigated by considering
the temperament and character features that may mediate the effects of psychosocial stressors on the

development of paranoid ideation.

17



Psychosocial risks and paranoid ideation

With regard to practical implications, there is encouraging evidence that cognitive-
behavioral interventions targeting at interpersonal sensitivity, worry, or insomnia (e.g. by means of
psychoeducation, practical advice with sleeping circumstances, and relaxation techniques) effectively
reduce paranoid ideation (Bell & Freeman, 2014; Freeman et al., 2015; Myers et al., 2011). Moreover,
interventions that aim to increase metacognitive awareness of emotional processing or reasoning biases
seem to be effective treatments for paranoid ideation or paranoia-related distress (Hepworth et al.,
2011; Waller et al., 2015). Additionally, interventions aiming to develop a mature character profile
could be an effective intervention for individuals with elevated risk for paranoid ideation. Specifically,
mature character profiles including high self-directedness and high cooperativeness are found to act as
protective factors against paranoid ideation in individuals with vulnerable temperament profiles
(Saarinen et al., 2018b).

On the basis of our findings, early interventions should carefully consider that there may
exist vicious circles between psychosocial risks and paranoid ideation. Additionally, these bidirectional
circles between paranoid ideation and psychosocial risks could provide treatment targets for patients
aged from early adulthood to middle age. A common challenge has been that paranoid individuals may
not commonly seek help for their paranoid beliefs. However, paranoid ideation could be monitored
when treating patients with sleep disturbances or anxiety since they appear to be crucial correlates of
paranoid ideation. Additionally, our results provide encouraging evidence that reducing the cumulative
number of single psychosocial risks may predict a long-term decrease in paranoid ideation, even
though early interventions could not efficiently target all the psychosocial risks.

In summary, our findings suggest a diathesis-stress model for elicitation of persecutory
ideation in which threats of personal and social harm or injustice precipitate paranoia, particularly in
hypersensitive individuals susceptible to feeling inferior or powerless to defend themselves. This has

important implications for promotion of health at both individual and societal levels. In individual
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cases, it is important to use person-centered approaches in which paranoid individuals are treated with
respect and compassion in order to provide the conditions for developing more trust and feelings of
security (O'Connor et al, 2007). In communities and larger societies, increases in paranoid ideation may
serve as a bellwether of a breakdown in civility and social unity due to increasing perception of social
injustice, lack of humane concerns for others, and threats of harm or punishment. In addition to
providing person-centered services to vulnerable and alienated individuals, our findings suggest that
reductions in paranoid ideation in individuals and societies require community-based efforts to improve
social connectedness by creating more civil and equitable conditions of living based on respect for the

dignity of all people.
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Table 1. The means, standard deviations (SD), frequencies, and ranges of the study variables.

Mean SD Measurement range Frequency (%)
Age (1997) 31.681 5.023 24-39
Sex (female) 881 (56.73)
Parents' educational level (1980)
Comprehensive school 495 (31.87)
High school or occupational school 639 (41.15)
Academic level 419 (26.98)
Parents' level of income (1980) 4,962 1.908 1-8
Participants’ educational level (2011)
Comprehensive school 38 (2.45)
High school or occupational school 823 (52.99)
Academic level 692 (44.56)
Participants' level of income (2011) 7458  3.049 1-13
Cumulative risk score (2001) 0.149 0.187 0-1
Experienced stress 2333 0.982 1-5
Anticipatory worry 2430 0.519 1-5
Social detachment 2324 0.733 1-5
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Sleep disturbances
Alcohol use

Cumulative risk score (2007)
Experienced stress
Anticipatory worry
Social detachment
Sleep disturbances
Alcohol use

Cumulative risk score (2011/2012)
Experienced stress
Anticipatory worry
Social detachment
Sleep disturbances
Alcohol use

Paranoid ideation
2001
2007
2012

0.416
2474
0.167
2.344
2.429
2.423
0.500
2.386
0.173
2.379
2.436
2.439
0.503
2.442

2.281
2.119
2.123

0.633
1.347
0.191
0.949
0.514
0.693
0.682
1.388
0.197
0.922
0.517
0.700
0.671
1.494

0.625
0.634
0.659

Psychosocial risks and paranoid ideation

0-2
1-6
0-1
1-5
1-5
1-5
0-2
1-6
0-1
1-5
1-5
1-5
0-2
1-6

1-5
1-5
1-5
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Table 2. Results of the multilevel models. Unstandardized estimates (B) with p-values (within brackets) of psychosocial risk factors and age,

when predicting standardized scores of paranoid ideation in adulthood.

Fixed effects

Random effects

Variance of Variance of  Residual

Intercept Predictor Age Age? Predictor*Age  Predictor*Age? intercept age variance
Experienced stress  1.195 (<.001) 0.139 (<.001) -0.033 (<.001) 0.00042 (.040)  0.0038 (.546) 0.000054 (.815) 0.741 (<.05) 0.023 (<.05)  0.552 (<.05)
Anticipatory worry  0.888 (<.001) 0.268 (<.001) -0.030(<.001) 0.00039 (.051) 0.0079 (.176) -0.00019 (.381) 0.717 (<.05) 0.026 (<.05) 0.543 (<.05)
Social detachment  0.951 (<.001) 0.149 (<.001) 0.038 (<.001)  0.00055 (.006) 0.011 (.049) -0.00031 (.152) 0.751 (<.05) 0.024 (<.05) 0.552 (<.05)
Sleep disturbances  1.108 (<.001) 0.148 (<.001) -0.034 (<.001) 0.00044 (.030) -0.0016 (.784)  0.000064 (.763) 0.742 (<.05) 0.022 (<.05) 0.557 (<.05)
Alcohol use 1.091 (<.001) 0.111 (.007) -0.029 (<.001) 0.00035(.092) -0.0057 (.322) 0.00013 (.535) 0.771 (<.05) 0.023 (<.05) 0.553 (<.05)
Cumulative risk 0.985 (<.001) 0.184 (<.001) -0.033 (<.001) 0.00038 (.070) 0.0082 (.199)  -0.00022 (.330) 0.713 (<.05) 0.023 (<.05) 0.549 (<.05)

N=1534-1553

Adjusted for age, sex, and participants’ and their parents’ socioeconomic factors. Continuous scores of each psychosocial risk factor (experienced stress, anticipatory worry,
social detachment, sleep disturbances, frequent alcohol use) were included as predictors separately.

Note: STATA provides the p-values for random effects only at the significance level of 0.05 (hot the exact p-values).
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Figure 1. The trajectories of paranoid ideation in adulthood separately for participants with
low/average levels (black line) and high levels (gray line) of (a) experienced stress, (b) anticipatory
worry, (c) social detachment, (d) sleep disturbances, (e) frequent alcohol use, and (f) cumulative
risk score. Estimated means with 95% confidence intervals. Note: Adjusted for age, sex, and

participants’ and their parents’ socioeconomic factors. For this figure, we used categorized scores of

psychosocial risk factors.
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Table 3. The goodness-of-fit indexes of the structural equation models, when including paranoid

Psychosocial risks and paranoid ideation

ideation and one psychosocial factor at a time in the model.

Comparison between the models

CFlI RMSEA BIC 22 (df) 22 (df) p-value

Experienced stress
and paranoid ideation

Model 1 0.940 0.056 46416.226 173.611 (30)

Model 2 0.948 0.055 46417.665 153.007 (27) Model 2 vs. 1: 20.604 0.00017

Model 3 0.945 0.056 46423.150 158.492 (27)

Model 4 0.952 0.056 46426.644 139.942 (24) Model 4 vs. 2: 13.065 0.0045
Anticipatory worry
and paranoid ideation

Model 1 0.969 0.050 40826.945 147.655 (30)

Model 2 0.982 0.040 40796.612 95.278 (27) Model 2 vs. 1: 52.377 <0.00001

Model 3 0.975 0.048 40824.282 122.948 (27)

Model 4 0.986  0.039  40803.097 79.719 (24) Model 4 vs. 1: 15.559 0.0014
Social detachment
and paranoid ideation

Model 1 0.980 0.043  42877.257 114.345 (30)

Model 2 0.984 0.040 42687.148 94.718 (27) Model 2 vs. 1: 19.627 <0.00001

Model 3 0.982 0.043 42697.117 104.687 (27)

Model 4 0.985 0.041 42894.198 87.198 (24) Model 4 vs. 2: 7.52 0.057
Alcohol use
and paranoid ideation

Model 1 0.970 0.053  49794.020 160.057 (30)

Model 2 0.969 0.056 49814.310 158.303 (27)

Model 3 0.970 0.056 49813.646 157.639 (27) Model 3 vs. 1: 2.618 0.454

Model 4 0.969 0.060 49834.093 156.042 (24) Model 4 vs. 1: 4.015 0.260
Sleep disturbances
and paranoid ideation

Model 1 0.962 0.044  44136.565 120.582 (30)

Model 2 0.966  0.044 44146.185 108.158 (27)

Model 3 0.972 0.040 44131.653 93.626 (27) Model 3 vs. 1: 26.956 <0.00001

Model 4 0.975 0.040 44143.860 83.789 (24) Model 4 vs. 3: 9.837 0.020
N=1553

Model 1: A model including only stability coefficients and covariances between the psychosocial risk factor and
paranoid ideation at each time point. Model 2: A model that included also the predictive coefficients from the
psychosocial risk factor at each time point to paranoid ideation at the next time points. Model 3: A model that
included the cross-lagged predictive coefficients in the opposite direction. Model 4: A model with the cross-lagged
predictive coefficients in both directions between the psychosaocial risk factor and paranoid ideation.

Note: In all the models, we used continuous scores of psychosocial risk factors and paranoid ideation.
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Supplementary Material. The correlations of the item of experienced stress with other measures of

psychological stress.

To investigate the validity of the item of experienced stress, we investigated whether it correlates
with stress reactivity and stressful life events. Stressful life events included death of romantic
partner, divorce/separation, death of a child, and miscarriage (O=not occurred; 1=occurred). We
calculated a total score of the number of stressful life events within the on-going year. Frequent
stressful life events correlated with higher experienced stress (Pearson r=0.528, p<.001). Stress
reactivity was evaluated with the Negative Emotionality scale of the Emotionality, Activity, and
Sociability Temperament Survey (EAS) (Buss & Plomin, 1984). The scale is known to measure
stress reactivity (Strelau & Angleitner, 1991). High scores of stress reactivity were found to

correlated with higher experienced stress (Pearson r=0.421, p<.001).

References:

Buss, A. H., & Plomin, R. (1984). Temperament: Early Developing Personality Traits. Hillsdale,
New Jersey: Lawrence Erlbaum Associates.

Strelau, J., & Angleitner, A. (Eds.). (1991). Explorations in Temperament: International

Perspectives on Theory and Measurement. Plenum Press, New York.
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Supplementary Table 1. The results of the exploratory factor analysis with Oblimin rotation of the Vital Exhaustion Questionnaire. The factor

loadings >0.5 are bolded. Factor 11 refers to sleep disturbances.

Factor
I ] i
Item 1: Do you feel tired? 0.377 0.666 0.321
Item 2: Do you have difficulties in falling asleep? 0.263 0.198 0.808
Item 3: Do you wake up at night repeatedly? 0.281 0.262 0.775
Item 4: Do you feel powerless? 0.655 0.426 0.306
Item 5: Do you feel that you have not been able to get many things done in the recent times? 0.563 0.479 0.063
Item 6: Do you feel that you cannot get daily problems solved as well as previously? 0.665 0.514 0.059
Item 7: Do you feel like being in the dead end? 0.802 0.301 0.132
Item 8: Have you experienced feelings of insignificance or unwillingness more often recently than previously? 0.582 0.648 0.092
Item 9: Have you experienced feelings of hopelessness recently? 0.707 0.445 0.142
Item 10: Do you need more time to solve problems than, for example, for a year ago? 0.518 0.458 0.023
Item 11: Do you think that very small things have irritated you more recently than previously? 0.357 0.630 0.091
Item 12: Do you feel that you would like to stop trying? 0.730 0.225 0.201
Item 13: Do you feel good? -0.665 -0.425 -0.195
Item 14: Do you feel that your battery is going down? 0.665 0.580 0.215
Item 15: Do you feel that it would be better to be dead? 0.681 0.017 0.239
Item 16: Do you feel that you are unable to do anything? 0.738 0.188 0.198
Item 17: Do you feel melancholic sometimes? 0.226 0.585 0.121
Item 18: Do you feel that you would like to just cry? 0.582 0.240 0.179
Item 19: Do you ever wake up in the morning with the feeling that you are totally tired or exhausted? 0.188 0.619 0.229
Item 20: Do you have increasing difficulties to concentrate on one thing at a time for a long time period? 0.612 0.405 0.151
Item 21: Do you enjoy sexual activities as much as previously? -0.376 -0.441 -0.017
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Supplementary Figure 1. lllustrations of the structural equation models: (a) Model 1, (b) Model 2,
(c) Model 3, (d) Model 4. Note: For clarity, control variables (age, sex and participants’ and their

parents’ socioeconomic factors) and the covariances between variables at each time point were

excluded from this figure.
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Supplementary Table 2. The Pearson correlations between the study variables.

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 14,
1. Age -
2. Sex 0.027 -
3. Parents' educational
level -0.262*** -0.051* -
4. Parents' level of income -0.022 -0.012 0.495%** -
5. Participants'
educational level -0.160*** 0.053* 0.288***  0.240*** -
6. Participants' level of
income 0.039 -0.289*** (.148*** (0.182*** 0.304*** -
7. Experienced stress 0.025 0.063* 0.012 0.004 0.007 -0.033 -
8. Anticipatory worry 0.001 0.126***  -0.079**  -0.108***  -0.143***  -0.218***  (.387*** -
9. Social detachment 0.096***  -0.343*** -0.046 -0.096***  -0.123***  -0.012 0.083** 0.165*** -
10. Sleep disturbances 0.031 0.094***  -0.015 -0.017 -0.049 -0078** 0.406*** 0.306*** 0.083**
11. Alcohol use -0.103*** -0.371*** 0.102*** -0.037 -0.037 0.143*** 0.037 -0.026 0.057* 0.050 -
12. Paranoid ideation -0.040 -0.037 -0.050 -0.097***  -0.116***  -0.150*** 0.305*** 0.398*** 0.260*** 0.256*** (0.099***
* p<.05 ** p<.01 *** p<.001

Note: When calculating the correlations between the study variables, we used the scores of the first measurement year of each variable (i.e. parents’ sosioeconomic factors in
1980; psychosocial risk factors and paranoid ideation in 2001).
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