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Abstract

Social isolation has been suggested to foster paranoia. Here we investigate whether social company (i.e., being alone vs.
not) and its nature (i.e., stranger/distant vs. familiar other) affects paranoia differently depending on psychosis risk. Social
interactions and paranoid thinking in daily life were investigated in 29 patients with clinically stable non-affective psychotic
disorders, 20 first-degree relatives, and 26 controls (n="75), using the experience sampling method (ESM). ESM was com-
pleted up to ten times daily for 1 week. Patients experienced marginally greater paranoia than relatives [»=0.47, p=0.08,
95% CI (— 0.06, 1.0)] and significantly greater paranoia than controls [6=0.55, p=0.03, 95% CI (0.5, 1.0)], but controls
and relatives did not differ [b=0.07, p=0.78, 95% CI (— 0.47, 0.61)]. Patients were more often alone [68.5% vs. 44.8% and
56.2%, respectively, p=0.057] and experienced greater paranoia when alone than when in company [b=0.11, p=0.016,
95% CI (0.02, 0.19)]. In relatives this was reversed [b=— 0.17, p<0.001, 95% CI (- 0.28, — 0.07)] and in controls non-
significant [b=— 0.02, p=0.67, 95% CI (- 0.09, 0.06)]. The time-lagged association between being in social company
and subsequent paranoia was non-significant and paranoia did not predict the likelihood of being in social company over
time (both p’s=0.68). All groups experienced greater paranoia in company of strangers/distant others than familiar others
[X%(2)=4.56, p=0.03] and being with familiar others was associated with lower paranoia over time [X*(2)=4.9, p=0.03].
Patients are frequently alone. Importantly, social company appears to limit their paranoia, particularly when being with famil-
iar people. The findings stress the importance of interventions that foster social engagement and ties with family and friends.
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Introduction

Individuals with non-affective psychosis frequently expe-
rience chronic social isolation [1, 2]. Paranoid delusions,
the fixed false beliefs that others have harmful intentions
towards oneself, are one of the key symptoms of the dis-
order and have been suggested to contribute to this social
withdrawal from others [3, 4]. Being with others may
increase paranoid delusions through social anxiety or feel-
ings of social threat, particularly in those with a psychotic
disorder or an increased vulnerability for psychosis [5].
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If paranoid delusions are elevated in the company of oth-
ers, the individual could reduce social contact as a safety
behaviour to prevent the perceived threat from occurring. If
perceived threat and distress subsequently decrease, social
withdrawal is reinforced [3]. Importantly, while such safety
behaviour might be effective in the short term, a socially
isolated person is unable to revise paranoid thoughts on the
basis of positive social interactions [6]. Thus, in absence of
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counterevidence that disconfirms paranoid thinking, ideas
of threat and paranoia may flourish [3, 7]. Social isolation
may therefore work to maintain or to aggravate paranoid
delusions, which could ultimately lead to a self-perpetuating
cycle of social exclusion [8].

It is clear that paranoia fluctuates in intensity through-
out the day [9, 10]. Changes in social surroundings (e.g.,
the presence of others) may be crucial in determining these
short-term fluctuations, conceptualized as ‘momentary’ par-
anoia. Collip et al. [9] used the experience sampling method
(ESM), a structured diary technique, to assess the associa-
tions between social context and paranoia in a sample com-
prising acutely paranoid patients, acutely ill but non-para-
noid patients, remitted psychotic patients, high-schizotypy
participants, and controls. Participants were divided into
groups with low, medium, and high trait paranoia, referring
to paranoia as a stable phenotype in the general population.
Those in the low and medium trait paranoia groups reported
greater paranoia in the company of less familiar than more
familiar people. This seems intuitively adaptive since one
has to be warier of the intentions of a stranger than a famil-
iar individual with whom one has a history of trust. Indi-
viduals with high trait paranoia reported greater momentary
paranoia than individuals in the low and medium paranoia
groups, but their levels of paranoia did not differ when they
were in less familiar or familiar company. This suggests that
in highly (trait) paranoid individuals momentary paranoia is
independent of the social context [9].

However, the study failed to differentiate paranoia levels
between the different groups; healthy controls comprised
only 56% of the low paranoia group, ‘acutely paranoid
patients’ formed only 74% of the high paranoia group and
the groups did not differ in terms of their real-life social
engagement either. Myin-Germeys et al. [10] examined the
effect of social context on delusions using ESM in patients
with a diagnosis in the schizophrenia spectrum. The study
found that in patients being with familiar others actually
decreased the risk of experiencing delusions within 90 min
later, while no such effect was present when interacting with
strangers [10]. This study supports the premise that interac-
tions with caring and helpful others have a protective effect
that can reduce or prevent delusions in patients [7]. Together
the two studies suggest that the reactivity to the nature social
company might differ as a function of the individual severity
of paranoid delusions and psychosis risk [11]. However, the
differences in findings could also be due to methodological
differences, such as the contemporaneously vs. time-lagged
measurement of paranoia [9, 10].

In this study, we aimed to investigate the relationship
between social company (i.e., being alone vs. not), its nature
(i-e., being with less familiar and familiar others) and para-
noia across the psychosis continuum. We included individ-
uals with a diagnosis of non-affective psychosis, controls

@ Springer

without a family history of psychosis, and for the first time
healthy first-degree relatives with a family history of psycho-
sis. Any associations between social context and paranoid
thinking in relatives are unconfounded by factors that are
secondary to the clinical disorder, such as stigma or antip-
sychotic medication use. Thus, including relatives can help
to identify whether specific mechanisms are associated with
the familial vulnerability to psychosis.

We used ESM to investigate the association between
social interactions and paranoid thinking in daily life. We
hypothesized that: (1) patients would be alone more often
and generally would experience greater paranoia than con-
trols, and that relatives would occupy an intermediate posi-
tion; (2) in patients paranoia would be greater when alone
than when in social company; (3) in patients being alone
would predict greater paranoia over time and that reversely
greater paranoia would be associated with a higher likeli-
hood of being alone over time (in line with a hypothesized
safety mechanism); (4) all groups would show less paranoia
in the company of familiar compared to less familiar others;
(5) in patients being with familiar but not less familiar others
would be associated with lower levels of paranoia over time.

Methods
Participants

Eighty-two participants were enrolled in three groups:
individuals with a diagnosis of a non-affective psychotic
disorder, healthy first-degree relatives of individuals with
non-affective psychosis, and controls without a personal or
family history of psychosis. Inclusion criteria for all par-
ticipants were: age between 18 and 65, sufficient command
of the English language to understand the ESM application
and testing material, estimated Intelligence Quotient > 70.
Additional inclusion criteria for patients were: a diagnosis
of a non-affective psychosis according to ICD-10 criteria
[12], stable on their current pharmacological treatment
(> 6 weeks). Exclusion criteria for all participants were:
a history of any neurological condition and a diagnosis of
alcohol/drug dependence within 6 months prior to study
screening. The patient group was recruited via the South
London and Maudsley NHS Foundation Trust, the ‘Con-
sent for Consent c4c¢’ initiative, the OXLEAS, NELFT and
SEPT NHS Foundation Trusts in cooperation with the Men-
tal Health Research Network and via other research projects
within the Psychosis Studies Department at the Institute
of Psychiatry, Psychology, Neuroscience (IoPPN), King’s
College London. Relatives were recruited via the mental
health charities Mind and Rethink. All first-degree relatives
took part as single member from their family (i.e., were not
related to the participating patients). Control individuals
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were recruited online via websites (e.g., Gumtree, Callfor-
participants), and recruitment circulars at the [oPPN. The
authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national
and institutional committees on human experimentation
and with the Helsinki Declaration of 1975, as revised in
2008. All procedures were approved by the London-Harrow
Research Ethics Committee [14/LO/0710].

Material and methods
Demographic data

Participants completed a demographic questionnaire con-
taining questions concerning, e.g., gender, age, nationality/
ethnicity, living status and medication.

Experience sampling method (ESM)

Participants received an iPod with an ESM application (app)
and were instructed to carry the iPod with them at all times
or used their own iPhone with the app. Participants com-
pleted a short questionnaire on the device up to ten times
daily when alerted by a beep. Beeps appeared pseudo-ran-
domly between 8.00 am and 10.30 pm, for 7 consecutive
days, to achieve a representative impression of a week in
the participants’ lives. The ESM questionnaire contained
either 30 or 34 items depending on the answer to the item
‘I am on my own’, branching into different questions when
individuals were alone or not. Our main analyses focused
on ‘paranoia’, ‘being in social company vs. alone’, and the
‘nature of company’.

Paranoia was measured with an average of five items,
including ‘I feel suspicious’, ‘I feel safe’ (reverse scored),
‘I feel that others ...dislike me, ...intend to harm me’, rated
on seven-point Likert scales (1 =‘not at all’ to 7= ‘very’,
a=0.79), as previously used [9, 13]. Thewissen et al. [13]
used a factor analytic approach on the raw within-partici-
pants scores and identified one factor according to the Kai-
ser criterion (eigenvalue > 1), which explained 75% of the
total variance. Negative (< —0.84) and positive statements
(>0.80) had a strong loading on the factor and high inter-
nal consistency (Cronbach’s a > 0.89), which is supported
by our data [13]. ESM paranoia correlated positively with
the Positive and Negative Syndrome Scale Suspiciousness
item (PANSS P6, r=0.45, p <0.01). Social company was
measured by the item ‘I am on my own’ (yes/no). If this
item was answered with ‘no’ the nature of company was
assessed by the item ‘I am with ...", with answer options
‘partner’, ‘family’, ‘friend(s)’, ‘housemate(s)’, ‘colleague(s)’,
‘acquaintance(s)’, ‘stranger(s)’, and ‘other’. For the purpose
of this study the nature of social company was divided in two
categories: (1) ‘close relation’ [partner, family, friend(s)]

and a combined category (2) ‘distant relation & stran-
gers’ [housemate(s), colleague(s), acquaintance(s)] and
(stranger(s), other), because patients were rarely in com-
pany of distant relations, such as colleagues (see Fig. 1). If
participants indicated that they were with individuals from
different categories (e.g., partner and stranger) they were
grouped according to the closest person they were with. We
also report positive (‘I feel relaxed,... content,... cheerful’,
a=0.81) and negative affect (‘I feel irritated,... low, ...
tense, I am ruminating’, &« =0.77), which have been sug-
gested to account for the association between paranoia and
social company [14].

Positive and Negative Syndrome Scale (PANSS)

Symptoms were assessed with the PANSS [15], which con-
sists of a positive (7 items), negative (7 items) and general
symptoms (16 items) scale, scored from 1 (absent) to 7
(extreme, see Table 1).

Procedure

Testing took place at the IoPPN. Written informed consent
was obtained from all participants. The study comprised two
sessions. During the first, the researchers explained the study
details and informed consent was taken. This study was part
of a larger project and participants first completed several
cognitive tasks and questionnaires, reported elsewhere (e.g.,
see [16]). Subsequently, those who did not own an iPhone
received an iPod and all participants were given instruc-
tions to complete the app-based ESM questionnaires on this
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Table 1 Sample characteristics

Variable Patients Relatives Controls Group differences p value for
(n=29) (%) (n=20) (%) (n=26) (%) group effect
Gender (male) 74.9 30.3 67.1 S7ZC,C>R <0.001
Origin SZC#R+#C <0.001
British 58.7 70 75.8
Other European 19.2 5 35
African - 15 20.7
South American 39 - -
North American 7.7 -
Asian 11.5 -
Ethnicity SZC#R#C <0.001
Black 61 25 8
White 25 45 61
Indian 4 15 27
Other 13 15 4
Education SZC#R, C <0.001
None/Primary 17.3 5 -
Secondary 31 - 27
College 34.5 30 23
University 17.2 55 50
Living status SZC#R, C <0.01
Alone 69 20 31
Family/partner 31 60 46
Other - 20 23
M (SD) M (SD) M (SD)
Age 39.1 (9.9) 37.27 (14.64) 36.14 (8.13) 0.60
Completed ESM beeps 54 (10.3) 45 (10.9) 51(11.12) SZC=R,C,R#C 0.04
ESM paranoia 2.36 (1.27) 1.85 (1.01) 1.71 (0.95) SZC#R=C 0.06
PANSS P6 average (suspiciousness) 2.67 (1.22)
PANSS positive average 1.85 (0.61)
PANSS negative average 2.17 (0.83)
PANSS general average 1.73 (0.36)

SZC schizophrenia and other non-affective psychoses, C controls, R relatives, ESM experience sampling method, PANSS Positive and Negative

Syndrome Scale

device for 7 days. Usage of the app was explained and dem-
onstrated. After the ESM week the participants returned for
the second testing session. Again, participants completed
several cognitive tasks and questionnaires and the PANSS.
They returned the iPod and received a £40 compensation for
the study participation and reimbursement of travel costs.

Data analysis
The data were analysed with Stata version 16. To be
included in the analyses, participants had to respond val-

idly to at least one-third of the beeps [17, 18]. Six par-
ticipants (four patients, one relative and one control) were
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therefore removed from the dataset due to an insufficient
number of completed observations. Data from one relative
were not recorded due to technical problems. Data from 75
participants were included in the final analyses. Analysis
of variance was used to examine group differences in age.
Differences in gender composition were investigated with
2 tests. Mixed multilevel regression analyses (XTMIXED
and XTMELOGIT) were conducted to take into account
the hierarchical structure of the data (i.e., multiple assess-
ments within participants). Significant interactions and
factorial main effects were tested with the CONTRAST
command (Wald test, as reported in [9]). Non-significant
interactions were removed from the statistical model
before main effects were interpreted.
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Group differences in time spent in social company vs. alone
and paranoid thinking

First, a logistic multilevel random regression was used to
assess group differences in time spent in social company
vs. alone and mixed multilevel regression analysis was
used to examine overall group differences in paranoia.
Gender was added to the first model in a second step to
investigate possible confounding of group differences in
terms of time spent in social company vs. alone.

Relationship between time spent in social company vs.
alone and paranoid thinking

To test the second hypothesis a mixed multilevel regres-
sion was run including group, being in social company
vs. alone and their interaction on concurrent paranoia.
The third hypothesis whether being in social company vs.
alone at the previous time point (within 180 min, con-
trolled for being in social company vs. alone at the cur-
rent time point) would predict paranoia at the current time
point and whether this differed between groups was inves-
tigated with lagged mixed effects multilevel regression. A
time lagged logistic multilevel random regression includ-
ing group, paranoia at the previous time point (within
180 min, controlled for paranoia at the current time point)
and their interaction on being in social company vs. alone
at the current time point was run to investigate the reverse
association.

Relationship between the nature of social company
and paranoid thinking

To test the fourth hypothesis, a logistic multilevel random
regression was run with the predictors group, nature of
social company (close vs. distant relation) and their inter-
action on concurrent paranoia. Lagged logistic multilevel
random regression examined the fifth hypothesis whether the
nature of social company at the previous time point (within
180 min, controlled for nature of company at the current
time point) predicts current paranoia, as reported by Myin-
Germeys et al. [10], and whether this relationship differed
between groups.

Exploratory analyses

In line with previous research [14], we report exploratory
analyses on the associations between being in social com-
pany vs. alone, the nature of social company and positive
and negative affect.

Results
Sample characteristics

Sample characteristics are displayed in Table 1. The gender
distribution differed significantly between the groups. Rela-
tives differed significantly from both patients and controls
(both p’s <0.01), with more females in the relatives group.
Patients and controls did not differ significantly (p=0.56).
The groups did not differ significantly in age. Patients had
current primary diagnoses of schizophrenia (n=23), schiz-
oaffective disorder (n=4), and psychosis not otherwise
specified (n=2). The majority of patients (79.3%) were not
engaged with work (paid or voluntary) or study, compared
to only 16.7% of controls and 21.1% of relatives. Patients’
PANSS scores are reported in Table 1.

Group differences in time spent in social company
vs. alone and paranoid thinking

On average, patients were alone at the time of 68.5%, rela-
tives at 44.8% and controls at 56.2% of their completed
beeps. Time spent alone differed significantly between the
groups [X*(2)=11.03, p=0.004]. Specifically, patients had
significantly higher odds of being alone than controls (OR
2.21, p=0.05) and relatives (OR 4.26, p <0.001), while
the odds of being alone did not differ significantly between
relatives and controls (OR 0.23, p=0.14). Male gender was
associated with significantly higher odds of being alone (OR
2.35, p=0.02). When gender was added to the model the
difference between patients and controls became smaller
and trended towards significance (OR 1.98, p=0.08). The
effect for patients vs. relatives became smaller, but remained
significant (OR 2.80, p=0.03). The groups differed margin-
ally significantly in their levels of paranoia [X2(2)=5.52,
p=0.06]. Patients experienced marginally significantly
greater paranoia than relatives [»=0.47, p=0.08, 95% CI
(— 0.06, 1.0)] and significantly greater paranoia than con-
trols [b=0.55, p=0.03, 95% CI (0.5, 1.0)], but controls and
relatives did not differ significantly [b=0.07, p=0.78, 95%
CI (- 0.47,0.61)], see Table 1).

Relationship between time spent in social company
vs. alone and paranoid thinking

There was a significant group-by-being alone vs. in social
company interaction on concurrent paranoia [X*(2)=17.9,
p <0.0001]. Specifically, patients experienced significantly
greater paranoia when alone than when being in social com-
pany [b=0.11, p=0.016, 95% CI (0.02, 0.19)]. Relatives
showed the reversed pattern, with lower paranoia when alone
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than when being in social company (b=- 0.17, p<0.001,
95% CI [— 0.28, — 0.07]) and in controls the association was
not significant (b=- 0.02, p=0.67, 95% CI [— 0.09, 0.06]).
Lagged analysis also showed no significant interaction
of group-by-being in social company vs. alone on paranoia
within 180 min later [X*(2)=0.76, p=0.68] and no signifi-
cant main effect of being in social company vs. alone on par-
anoia within 180 min later [X*(2)=1.46, p=0.22]. The main
effect of group was marginally significant [X*(2)=5.14,
p=0.07]. Lagged analysis showed no significant group-by-
paranoia interaction [X2(2) =2.66, p=0.27] and no main
effect of paranoia at the previous time on the odds of being
alone within 180 min later (OR 0.96, p=0.68). The main
effect of group was significant [X*(2)=10.96, p=0.004].

Relationship between the nature of social company
and paranoid thinking

The group-by-nature of company interaction on concurrent
paranoia (X*(2) =0.65, p=0.72) and main effect of group
were non-significant [X?(2) =4.18, p=0.12]. The main effect
of nature of company on concurrent paranoia was signifi-
cant [X3(2) =4.56, p=0.03]. In all groups, paranoid thinking
was greater in company of strangers/distant relations than in
company of close relations.

The lagged analysis showed no group-by-nature of
company interaction on paranoia within 180 min later
[X%(2)=1.61, p=0.44]. The main effect of group was not
significant [X2(2)=2.79, p=0.25]. However, the lagged
main effect of nature of company on paranoia within
180 min later was significant [X2(2) =4.9, p=0.03], showing
that across all groups being with close others was associated
with reduced paranoia over time.

Exploratory analyses

There were no significant interactions between group and
being in social company vs. alone and group and the nature
of social company on positive affect [X2(2)=0.98, p=0.61
and X’(2)=1, p=0.60] or negative affect [X%(2)=3.25,
p»=0.19 and X*(2)=0.28, p=0.86]. When in social com-
pany vs. alone all groups showed significantly higher posi-
tive [X2(2)=8.9, p=0.002] and significantly lower nega-
tive affect [X*(2)=4.14, p=0.04]. There were no significant
main effects of group for either positive or negative affect
[X%(2)=0.09, p=0.95 and X*(2)=0.53, p=0.76, respec-
tively]. Participants reported significantly higher positive
[X*(2)=33.2, p<0.0001] and significantly lower negative
[X2(2)=13.4, p <0.001] affect in company of close vs. stran-
gers/distant relations. Table 2 shows averages of paranoia
and affect by social company.
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Table 2 ESM paranoia, social threat, and closeness by company cat-
egory

Alone With others ~ Stranger/dis- Close relation
tant relation
M (SD) M (SD) M (SD) M (SD)
Paranoia
Control  1.86 (1.03) 1.52(1.85) 1.55(0.70) 1.49(0.77)
Relative 1.77 (0.86) 1.92(1.11) 2.16(1.13)  1.82(1.09)
Patient  2.56 (1.25) 1.92(1.20) 2.22(1.24) 1.85(1.18)
Positive affect
Control  4.65(0.89) 4.94(0.98) 4.71(0.87) 5.10(1.01)
Relative 4.81(1.43) 4.75(1.42) 4.48(1.44) 4.87(1.39)
Patient  4.83 (1.19) 4.86(1.19) 4.64 (1.30) 491 (1.17)
Negative affect
Control 238 (1.11) 2.18(1.06) 2.02(0.93) 2.28(1.11)
Relative 2.59 (1.40) 2.63(1.45) 2.99(1.41) 247(1.44)
Patient  2.57 (1.27) 234 (1.17) 2.59(1.34) 228(1.12)

All items are rated on a 1-7 Likert scale

Discussion

The present study is the first to investigate the associations
between real-life social contact and paranoid thinking across
the psychosis continuum. Our findings show that patients
are most frequently alone and that being alone, compared to
being with others, is associated with higher levels of con-
current paranoid thinking specifically in patients. Across all
groups, social contact with familiar people was associated
with lower paranoid thinking than being with less familiar
people or strangers. These findings highlight the impor-
tance of social contact for mental wellbeing and relief from
Ssymptoms.

Time spent in social company vs. alone and paranoid
thinking

In line with extensive literature on social functioning in
individuals with psychosis our findings showed that patients
were alone significantly more often than first-degree rela-
tives and controls [1, 14, 19, 20]. This effect was partly
explained by gender, with males being alone more fre-
quently. It has been hypothesized that social withdrawal
could reflect a safety behaviour in which patients avoid
company because they see others as threatening and assume
that social withdrawal helps them to cope with the threat.
Importantly, in reality this safety behaviour does the oppo-
site, i.e., the threat is not disconfirmed, therefore paranoid
thinking is maintained or even aggravated. The current data
partially supported the idea of social withdrawal as safety
behaviour. The time-lagged analysis showed that levels of
paranoid thinking at a previous time point did not predict



European Archives of Psychiatry and Clinical Neuroscience

future social isolation (i.e., being alone vs. not) and social
isolation also did not predict paranoia over time (within
180 min later). However, being in the social company of oth-
ers as compared to being alone was actually associated with
lower levels of paranoia at the same time. This suggests that
social interactions may disconfirm paranoid thought and/or
provide distraction from negative paranoid thoughts. Sur-
prisingly, relatives demonstrated the reverse pattern—namely,
less paranoid thinking when alone compared to when being
in company of others. Despite the differential associations
between social company and paranoia, being in social com-
pany was associated with higher positive and lower negative
affect in all three groups as compared to being alone, in line
with previous reports [14]. It is possible that while during
social interaction affect is generally improved in relatives,
social interaction could also increase social stress or anxi-
ety, which could foster paranoia in those with an elevated
familial-risk of psychosis (who do not receive anti-psychotic
medication).

Our findings suggest that patients’ tendency to be alone
frequently is not entirely driven by safety behaviours, but
that it may be due to other factors, such as for instance the
lack of opportunity for social interaction through leisure or
work. The majority of patients (79.3%) were not engaged
with work (paid or voluntary) or study, compared to only
16.7% of the controls and 21.1% of the relatives. Also, indi-
viduals in the patient group were more than twice as likely
to live alone compared to relatives and controls. Finally,
less social contact could be the consequence of other fac-
tors that have been linked to a diagnosis of non-affective
psychosis, such as poor social (cognitive) skills and theory
of mind [21, 22], difficulties to establish trust [23, 24], or
social stigma [25].

Relationship between the nature of social company
and paranoid thinking

The current data did support our hypothesis about the sensi-
tivity to the nature of social company, i.e., social context or
familiarity, in individuals with a diagnosis of non-affective
psychosis. Similar to relatives and controls, patients reported
more paranoia when they were in company of strangers or
less familiar others, compared to familiar others. This pat-
tern seems adaptive, given that one has to be more cautious
of the intentions of less familiar people. In line with Myin-
Germeys et al. [10], our results also showed that being with
close others predicted reduced paranoid thinking at the next
momentary assessment (within 180 min), suggesting a pro-
tective nature of being in social company, particularly of
familiar others, against paranoid thinking. The fact that the
current findings contrast previous research in individuals
with high (but not medium or low) trait paranoia, which
suggested that paranoia during social interactions becomes

independent of the nature of the social relationship [9], high-
lights methodological considerations. In the current study,
participants with a diagnosis of non-affective psychosis were
in fairly stable stages of the disorder (similar to the sample
described in [10]). Thus, our findings may not generalize to
trait paranoia or the more acute paranoid stages of clinical
psychosis. Future studies could usefully investigate the rela-
tionship of social interaction and paranoid symptomology as
illness severity changes during treatment.

Conclusion

Social isolation is often chronic in individuals with a psy-
chotic disorder [1] and has been associated with lower qual-
ity of life and a range of negative health outcomes [26]. Our
data highlight that social isolation is common in individu-
als with a diagnosis of non-affective psychosis. The large
amount of time that individuals with psychosis spent alone
is especially important given their elevated levels of para-
noia when being alone. These findings highlight the impor-
tance of psychological interventions that stimulate social
engagement and reduce social stigma, such as Cognitive
Behavioural Therapy for Psychosis, social (cognitive) skill
and integration training and psycho-education for individu-
als with psychosis and the need for attention to their socio-
economic environment to optimize patients’ opportunities
for social interaction [27-29]. Recent developments in
digital technology may enable interpersonal contact. How-
ever, further research on how such methods can be lever-
aged to reduce social isolation in patients is needed (e.g.,
[30]). In many cases where improvements in social contact
are not immediately possible in everyday life, therapy set-
tings could be used to establish low threshold social contact
(e.g., through social prescribing, participation in support
groups or buddying schemes) [31, 32] and to teach patients
to strengthen their self-efficacy and well-being in periods
where they are alone [33].

Acknowledgements We would like to thank the participants of the
DECOP project and the NIHR CROs, as well as Farah Yakub, Marieke
Helmich, Marina Volguraki, Katie Wong, Mathew Harvey and Tracy
Bobin for their support with testing and recruitment.

Author contributions AJKF: conceptualization, data acquisition and
analysis, interpretation, writing, review and editing, supervision, pro-
ject administration, funding acquisition, EH: investigation, data acqui-
sition, interpretation, review and editing, project administration, ME:
formulating the research question(s), interpretation, writing and edit-
ing, EP: conceptualization, interpretation, writing, review and editing,
SS: conceptualization, resources, interpretation, writing, review and
editing, supervision.

Funding This work was supported by a Netherland Organization for
Scientific Research (NWO) [#451-13-035]; and a NARSAD Young
Investigator Award from the Brain and Behaviour Foundation [#24138]
to AKIJF. SSS is supported by the National Institute for Health Research

@ Springer



European Archives of Psychiatry and Clinical Neuroscience

(NIHR) Mental Health Biomedical Research Centre at South London
and Maudsley NHS Foundation Trust and King’s College London and
a joint infrastructure grant from Guy’s and St Thomas’ Charity and
the Maudsley Charity.

Data availability The data that support the findings of this study are
available from the corresponding author, AKJF, upon reasonable
request.

Declarations
Conflict of interest None.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Velthorst E, Fett A-KJ, Reichenberg A, Perlman G, van Os J,
Bromet EJ, Kotov R (2017) The 20-year longitudinal trajectories
of social functioning in individuals with psychotic disorders. Am
J Psychiatry 174(11):1075-1085. https://doi.org/10.1176/appi.ajp.
2016.15111419

2. Giacco D, Palumbo C, Strappelli N, Catapano F, Priebe S (2016)
Social contacts and loneliness in people with psychotic and mood
disorders. Compr Psychiatry 66:59-66. https://doi.org/10.1016/j.
comppsych.2015.12.008

3. Freeman D, Garety PA, Kuipers E, Fowler D, Bebbington PE,
Dunn G (2007) Acting on persecutory delusions: the importance
of safety seeking. Behav Res Ther 45(1):89-99

4. Bentall RP, Corcoran R, Howard R, Blackwood N, Kinderman P
(2001) Persecutory delusions: a review and theoretical integration.
Clin Psychol Rev 21(8):1143-1192

5. Veling W, Pot-Kolder R, Counotte J, van Os J, van der Gaag M
(2016) Environmental social stress, paranoia and psychosis lia-
bility: a virtual reality study. Schizophr Bull 42(6):1363-1371.
https://doi.org/10.1093/schbul/sbw031

6. Tully S, Wells A, Morrison AP (2017) An exploration of the rela-
tionship between use of safety-seeking behaviours and psychosis:
a systematic review and meta-analysis. Clin Psychol Psychother
24(6):1384-1405. https://doi.org/10.1002/cpp.2099

7. Freeman D, Garety PA, Kuipers E, Fowler D, Bebbington PE
(2002) A cognitive model of persecutory delusions. Br J Clin
Psychol 41(4):331-347

8. Michalska da Rocha B, da Rocha BM, Rhodes S, Vasilopoulou
E, Hutton P (2018) Loneliness in psychosis: a meta-analytical
review. Schizophr Bull 44(1):114-125. https://doi.org/10.1093/
schbul/sbx036

9. Collip D, Oorschot M, Thewissen V, Van Os J, Bentall R, Myin-
Germeys I (2011) Social world interactions: how company con-
nects to paranoia. Psychol Med 41(5):911-921

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Myin-Germeys I, Nicolson N, Delespaul PA (2001) The context
of delusional experiences in the daily life of patients with schizo-
phrenia. Psychol Med 31(3):489-498

Van Os J, Linscott RJ, Myin-Germeys I, Delespaul P, Krab-
bendam L (2009) A systematic review and meta-analysis of the
psychosis continuum: evidence for a psychosis proneness—per-
sistence—impairment model of psychotic disorder. Psychol Med
39(2):179-195

WHO (1992) The ICD-10 classification of mental and behavioural
disorders: clinical descriptions and diagnostic guidelines, vol 1.
World Health Organization

Thewissen V, Bentall RP, Lecomte T, van Os J, Myin-Germeys I
(2008) Fluctuations in self-esteem and paranoia in the context of
daily life. ] Abnorm Psychol 117(1):143

Oorschot M, Lataster T, Thewissen V, Lardinois M, Wichers
M, van Os J, Delespaul P, Myin-Germeys I (2011) Emotional
experience in negative symptoms of schizophrenia—no evidence
for a generalized hedonic deficit. Schizophr Bull 39(1):217-225.
https://doi.org/10.1093/schbul/sbr137

Kay SR, Fiszbein A, Opler LA (1987) The positive and nega-
tive syndrome scale (PANSS) for schizophrenia. Schizophr Bull
13(2):261-276

Hanssen E, Krabbendam L, Robberegt S, Fett A-K (2020) Social
and non-social reward learning reduced and related to a familial
vulnerability in schizophrenia spectrum disorders. Schizophr Res
215:256-262. https://doi.org/10.1016/j.schres.2019.10.019
Delespaul PAEG (1995) Assessing schizophrenia in daily life: the
experience sampling method. Universitaire pers, Maastricht
Palmier-Claus JE, Myin-Germeys I, Barkus E, Bentley L,
Udachina A, Delespaul PA, Lewis SW, Dunn G (2011) Experience
sampling research in individuals with mental illness: reflections
and guidance. Acta Psychiatr Scand 123(1):12-20. https://doi.org/
10.1111/5.1600-0447.2010.01596.x

Oorschot M, Lataster T, Thewissen V, Lardinois M, van Os J,
Delespaul PA, Myin-Germeys I (2012) Symptomatic remission
in psychosis and real-life functioning. Br J Psychiatry J Mental
Sci 201(3):215-220. https://doi.org/10.1192/bjp.bp.111.104414
Degnan A, Berry K, Sweet D, Abel K, Crossley N, Edge D (2018)
Social networks and symptomatic and functional outcomes in
schizophrenia: a systematic review and meta-analysis. Soc Psy-
chiatry Psychiatr Epidemiol 53:873

Fett AKJ, Viechtbauer W, Penn DL, van Os J, Krabbendam L
(2011) The relationship between neurocognition and social cogni-
tion with functional outcomes in schizophrenia: a meta-analysis.
Neurosci Biobehav Rev 35(3):573-588

Fett A-KJ, Maat A, Investigators G (2013) Social cognitive
impairments and psychotic symptoms: what is the nature of their
association? Schizophr Bull 39(1):77-85

Fett AKJ, Shergill SS, Joyce DW, Riedl A, Strobel M, Gromann
PM, Krabbendam L (2012) To trust or not to trust: the dynam-
ics of social interaction in psychosis. Brain 135(Pt 3):976-984.
https://doi.org/10.1093/brain/awr359

Gromann PM, Heslenfeld DJ, Fett A-KJ, Joyce DW, Shergill SS,
Krabbendam L (2013) Trust versus paranoia: abnormal response
to social reward in psychotic illness. Brain 136:1968-1975.
https://doi.org/10.1093/brain/awt076

Loganathan S, Murthy SR (2008) Experiences of stigma and dis-
crimination endured by people suffering from schizophrenia. Ind
J Psychiatry 50(1):39

Cacioppo JT, Hawkley LC (2003) Social isolation and health,
with an emphasis on underlying mechanisms. Perspect Biol Med
46(3):S39-S52

Kurtz MM, Mueser KT (2008) A meta-analysis of controlled
research on social skills training for schizophrenia. J Consult Clin
Psychol 76(3):491


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1176/appi.ajp.2016.15111419
https://doi.org/10.1176/appi.ajp.2016.15111419
https://doi.org/10.1016/j.comppsych.2015.12.008
https://doi.org/10.1016/j.comppsych.2015.12.008
https://doi.org/10.1093/schbul/sbw031
https://doi.org/10.1002/cpp.2099
https://doi.org/10.1093/schbul/sbx036
https://doi.org/10.1093/schbul/sbx036
https://doi.org/10.1093/schbul/sbr137
https://doi.org/10.1016/j.schres.2019.10.019
https://doi.org/10.1111/j.1600-0447.2010.01596.x
https://doi.org/10.1111/j.1600-0447.2010.01596.x
https://doi.org/10.1192/bjp.bp.111.104414
https://doi.org/10.1093/brain/awr359
https://doi.org/10.1093/brain/awt076

European Archives of Psychiatry and Clinical Neuroscience

28.

29.

30.

Roberts DL, Combs DR, Willoughby M, Mintz J, Gibson C, Rupp
B, Penn DL (2014) A randomized, controlled trial of social cogni-
tion and interaction training (SCIT) for outpatients with schizo-
phrenia spectrum disorders. Br J Clin Psychol 53(3):281-298
Peters E, Crombie T, Agbedjro D, Johns LC, Stahl D, Greenwood
K, Keen N, Onwumere J, Hunter E, Smith L, Kuipers E (2015)
The long-term effectiveness of cognitive behavior therapy for
psychosis within a routine psychological therapies service. Front
Psychol. https://doi.org/10.3389/fpsyg.2015.01658

Hanssen E, Balvert S, Oorschot M, Borkelmans K, van Os J,
Delespaul P, Fett A-K (2020) An ecological momentary inter-
vention incorporating personalised feedback to improve symptoms
and social functioning in schizophrenia spectrum disorders. Psy-
chiatry Res 284:112695. https://doi.org/10.1016/j.psychres.2019.
112695

31.

32.

33.

Mann F, Bone JK, Lloyd-Evans B, Frerichs J, Pinfold V, Ma R,
Wang J, Johnson S (2017) A life less lonely: the state of the art
in interventions to reduce loneliness in people with mental health
problems. Soc Psychiatry Psychiatr Epidemiol 52(6):627-638.
https://doi.org/10.1007/s00127-017-1392-y

Hassan SM, Giebel C, Morasae EK, Rotheram C, Mathieson V,
Ward D, Reynolds V, Price A, Bristow K, Kullu C (2020) Social
prescribing for people with mental health needs living in disad-
vantaged communities: the Life Rooms model. BMC Health Serv
Res 20(1):19. https://doi.org/10.1186/s12913-019-4882-7
Fortuna KL, Ferron J, Bianco CL, Santos MM, Williams A, Wil-
liams M, Mois G, Pratt SI (2020) Loneliness and its association
with health behaviors in people with a lived experience of a seri-
ous mental illness. Psychiatr Q 92:101-106

@ Springer


https://doi.org/10.3389/fpsyg.2015.01658
https://doi.org/10.1016/j.psychres.2019.112695
https://doi.org/10.1016/j.psychres.2019.112695
https://doi.org/10.1007/s00127-017-1392-y
https://doi.org/10.1186/s12913-019-4882-7

	Social isolation and psychosis: an investigation of social interactions and paranoia in daily life
	Abstract
	Introduction
	Methods
	Participants
	Material and methods
	Demographic data
	Experience sampling method (ESM)
	Positive and Negative Syndrome Scale (PANSS)

	Procedure
	Data analysis
	Group differences in time spent in social company vs. alone and paranoid thinking
	Relationship between time spent in social company vs. alone and paranoid thinking
	Relationship between the nature of social company and paranoid thinking
	Exploratory analyses


	Results
	Sample characteristics
	Group differences in time spent in social company vs. alone and paranoid thinking
	Relationship between time spent in social company vs. alone and paranoid thinking
	Relationship between the nature of social company and paranoid thinking
	Exploratory analyses

	Discussion
	Time spent in social company vs. alone and paranoid thinking
	Relationship between the nature of social company and paranoid thinking
	Conclusion

	Acknowledgements 
	References




