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Abstract

Purpose Parenting behaviours—including the extent to which parents are protective, hostile, or caring—Ilikely impacts
whether a child develops a sense of vulnerability that carries forward into adulthood. Ideas of vulnerability are a contribu-
tory factor to the occurrence of paranoia. Our aim was to assess whether there is an association between specific parenting
behaviours and paranoia.

Method We examined cross-sectional associations of parenting and paranoia in an epidemiologically representative cohort
of 10,148 adolescents (National Comorbidity Survey-Adolescents; NCS-A) and a second dataset of 1286 adults in Oxford-
shire. Further, a network analysis was conducted with paranoia, parenting behaviours, and cognitive-affective variables
(compassion, self-esteem, anxiety, and depression). Overprotectiveness, verbal abuse, physical abuse, and amount of care
were assessed in mothers and fathers separately.

Results Nearly all parenting variables were significantly associated with paranoia, with parental verbal and physical abuse
showing the largest associations. For example, the odds of reporting paranoia was over four times higher for those in the
adult sample reporting a lot of paternal verbal abuse, compared to those reporting none (OR =4.12, p <0.001, CI 2.47-6.85).
Network analyses revealed high interconnectivity between paranoia, parenting behaviours, and cognitive-affective variables.
Of the parenting variables, paranoia most strongly interacted with paternal abuse and maternal lack of care.

Conclusion There are associations between participants’ self-reported experiences of parental behaviours and paranoia.
Despite being associated with paranoia, cognitive-affective variables did not appear to mediate the relationship between
parenting and paranoia, which is surprising. What might explain the link therefore remains to be determined.

Keywords Paranoia - Delusions - Parental abuse - Parental over-protectiveness - Parental care

Introduction

Paranoia exists on a spectrum of severity in the general
population: many people have a few paranoid thoughts and
a few people have many [1-3]. It is therefore possible to
learn about the clinical disorder by studying milder variants
in the general population. A contributory causal factor in
the occurrence of paranoia is negative beliefs about the self
[4]. Negative views of the self-engender a sense of vulner-
ability that paranoia builds upon. How do these negative
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views of the self-develop? The influence of the environment
on the occurrence of paranoia has been found to be substan-
tial; with non-shared environmental influences on paranoia
estimated to be 0.49 [5]. An obvious potential contributory
factor that could affect views of the self is parenting behav-
iour. This paper investigates for the first time the association
between specific aspects of parenting, cognitive-affective
processes, and paranoia.

In a theoretical model, it is hypothesised that negative
self-beliefs lead to feeling inferior, apart, and vulnerable,
and that paranoia builds upon these concerns [4]. Nega-
tive beliefs about the self (e.g., that the self is vulnerable)
are correlated with both clinical and non-clinical levels of
paranoia [6-9]. Experimental studies in non-clinical sam-
ples have shown that increasing or decreasing negative self-
beliefs affects the occurrence of paranoia [10, 11]. Further-
more, it has been shown that treating negative self-beliefs in
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patients with persecutory delusions can lead to a reduction
in paranoia [12]. Negative self-beliefs are also strongly asso-
ciated with a lack of self-compassion [13]. Experimental
manipulations have found that self-compassion interventions
can reduce both negative beliefs [14, 15], and paranoia in
non-clinical [16, 17] and clinical samples [18]. Compas-
sionate interventions focused on beliefs about others also
show promise. Negative beliefs about others (e.g., that oth-
ers are devious) have been correlated with clinical and non-
clinical levels of paranoia [6]. Brown et al. showed that an
intervention that trained compassion for others resulted in a
reduction in paranoia. The empirical literature shows a tight
connection between beliefs about the self and others and the
occurrence of paranoia.

How might the beliefs about the self and others form in
the first place? Childhood physical abuse, sexual abuse, and
other victimisation experiences have been associated with
paranoia and may plausibly partly exert influence via beliefs
about the self and others [19, 20]. Parenting behaviour is
also a plausible contributory factor to the development of
negative beliefs. Parental behaviours have been investi-
gated in relation to a number of mental health conditions.
For example, over-protectiveness and low parental care have
been associated with anxiety [21, 22] and depression [23].
Such parental behaviours have also been associated with
schizophrenia. Read et al. review a number of studies inves-
tigating ‘affectionless control’, that is, high perceived over-
protectiveness but low care by parents of individuals with
schizophrenia [24]. They found evidence for an association
between affectionless control and schizophrenia, particularly
among fathers. Parker et al. suggest that levels of parental
protectiveness can range from excessive contact, intrusion,
control, infantilisation, and the prevention of independent
behaviour, to allowing of complete autonomy and independ-
ence [25]. Similarly, levels of care can range from emotional
warmth, affection, closeness, and empathy, to emotional
coldness, neglect, and indifference. While it might be argued
that the link between this kind of parental behaviour and
schizophrenia is predominately genetic, Onstad et al. showed
that for both monozygotic (MZ) and dizygotic (DZ) twins,
the twin later diagnosed with schizophrenia reported more
overprotection than the other twin [26]. Given MZ twins are
genetically identical, this suggests the association between
parental over-protection and schizophrenia symptoms is not
purely a genetic one.

How might parenting behaviours link to paranoia? Per-
haps the experience of overprotection could lead a child to
develop schemas about the world as dangerous and them-
selves as vulnerable, to explain the protection. Similarly,
experiencing low care from parents could lead a child to
develop the kinds of negative self-beliefs that paranoia
builds upon, e.g., that they are unworthy of care and there-
fore inferior to others. Finally, negative beliefs about the
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self and others are often developed in the context of adverse
interpersonal experiences [4]. Experiencing abuse, particu-
larly from a trusted figure such as a parent during childhood,
could therefore also result in the development of negative
schemeas about the self and others. Indeed Read and Gum-
ley argue that maltreatment by attachment figures can lead
to a disorganised attachment style, which reflects a combina-
tion of negative beliefs about the self and others [24]. They
suggest these beliefs are then carried forward into adulthood
and can contribute to the onset of psychosis. While paranoia
has been shown to be associated with having an insecure
attachment style [27], particularly a disorganised insecure
attachment [28], and with experiencing abuse or being taken
into institutional care [29], its association with these more
specific parental behaviours has not been determined.

In this paper, we examine associations in two samples (a
national epidemiological group and a newly recruited sample
of adults) between parenting, cognitive affective processes,
and paranoia. The aim was to use the first sample as an ini-
tial test of the model, with the second sample used to explore
the relationships in greater detail with more robust measures
included. We also make use of a network analysis to con-
ceptualise the interplay between these variables [30, 31].
Network analysis statistically estimates complex interactions
thereby allowing visualisation of the strength of associations
between groups of variables, while also giving insight into
potential causal processes [32]. The visualisation of such
complex interplay enables greater learning from cross-sec-
tional data, and the drawing of potential causal pathways
helps to generate hypotheses for future research [33]. More
generally, the network approach is increasingly seen as an
important method for allowing psychological processes to be
analysed as products of complex and dynamic systems [34].

Our hypotheses were as follows. First, that regression
analysis would show positive associations between maternal
and paternal overprotectiveness and paranoia and between
maternal and paternal abuse and paranoia, and negative
associations between amount of maternal and paternal care
and paranoia in both participant groups. Second, these asso-
ciations would be apparent when analysing variables as part
of a network. Third, within the network, cognitive-affective
variables such as levels of anxiety and self-esteem would
provide a mediating pathway between paranoia and parent-
ing behaviours.

Method

Associations between parenting behaviour and paranoia
were first tested in the National Comorbidity Survey Repli-
cation Adolescent Supplement (NCS-A) [35] and then in a
new survey conducted to assess the key variables in greater
depth. The NCS-A survey was administered using computer
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assisted, face-to-face, individual interview by professional
interviewers employed by the Survey Research Centre. The
interview schedule was based on the World Health Organisa-
tion Composite International Diagnostic Interview (WMH-
CIDI). Merikangas et al. report further details of the adap-
tions to measures in the NCS-A [36]. A hard copy of the
instrument is posted at www.hcp.med.harvard.edu.ncs. The
new survey was administered via Qualtrics, an online ques-
tionnaire platform.

Participants
NCS-A

The NCS-A sample included 10,148 adolescents aged
13-17 years old. 9244 adolescent students were selected
from a representative sample of 320 schools in the same
nationally representative sample as the National Comorbid-
ity Survey-Replication (NCS-R) (response rate 74.7%). The
remaining 904 participants were from the same households
of those that took part in the National Comorbidity Sur-
vey-Replication (response rate 85.9%). The mean age was
15.18 years (SD=1.51) and 48.9% (n=4962) of the sample
were male, 51.1% (n=5186) female.

Oxfordshire participant group

The second participant group consisted of 1231 adults (aged
18 or over). Participants took part in the survey as part of the
screening process for an experimental study that was adver-
tised via social media adverts in the region of Oxfordshire,
UK. The mean age of this survey group was 41.54 years
(SD=15.95). Data on participant gender were not collected
for the first 207 participants. Of the remaining 1024 par-
ticipants, 23.7% (n=243) were male and 76.3% (n="781)
female. It is typical for online surveys to receive a consider-
ably higher response rate from women [37, 38]

Measures
NCS-A

Paranoia Participants were asked to respond to the follow-
ing statement with ‘true’, ‘false’, or ‘do not know’: ‘Peo-
ple often make fun of me behind my back’. This item has
previously been used as a brief measure of paranoia [39].
A correlation difference test supported the internal valid-
ity of the measure by showing that this single-item meas-
ure of paranoia (n=3857) had a significantly higher correla-
tion with a 16-item measure of paranoia (the Green et al.
Paranoid Thoughts Scale-Part B, Green et al., 2008) [40]
(r=0.56), than with a measure anxiety (r=0.38), z=15.00,
p<0.0001.

Parental behaviour Participants were asked to respond to
the following statements with ‘alot’, ‘some’, ‘a little’, or ‘not
at all’ for both mother and father figures separately: ‘How
much did he/she really care about you?’; ‘How overprotec-
tive was he/she?’. Participants were asked to respond to the
following lists and statements with ‘often’, ‘sometimes’,
‘not very often’, or ‘never’ for both mother and father fig-
ures separately: “When you were growing up, how often did
he/she do any of these things to you?’: ‘insulted or swore,
shouted, yelled or screamed, threatened to hit’ [verbal abuse
(List A)]; ‘pushed, grabbed or shoved, threw something,
slapped or hit’ [physical abuse (List B)]; ‘kicked, bit or hit
with a fist, beat up, choked, burned or scalded, threatened
with a knife or gun’ [severe physical abuse (List C)].

Oxfordshire participant group

The Oxfordshire participant group completed the same
measures of paranoia and parental behaviour described for
the NSC-A dataset, as well as the following measures:

Paranoia Participants completed the Green et al. Paranoid
Thoughts Scale—Part B (GPTS-B) [40]. This is a 16-item
scale assessing ideas of persecution over the past month
such as ‘I was convinced there was a conspiracy against me’
and ‘I was sure someone wanted to hurt me’ on a 1-5 scale
(1=not at all, 5=totally). Scores can range from 16 to 80;
higher scores reflect greater paranoia. The scale is well vali-
dated for use in both clinical and non-clinical samples [41]
and has strong concurrent validity with paranoia severity
as assessed by clinical interviews and by controlled virtual
reality tests [42, 43]. Using item response theory analysis
with over 10,000 individuals, the GPTS-B has been shown
to demonstrate high reliability (a>0.95) across both mild
and severe ends of the paranoia spectrum [44]. Test—retest
reliability has also been shown to be good, with an intra-
class correlation coefficient of 0.81 [40].

Parenting The Measure of Parenting Style (MOPS) [45]
was used. This contains 15 items measuring specific mater-
nal parenting behaviours and the same 15 items measuring
paternal parenting behaviours. It was developed to over-
come shortcomings of the Parental Bond Instrument [25]
and assesses reported parental indifference, abuse, and over-
control separately for mothers and fathers. Higher scores
reflect higher reported levels of each behavior. Alpha coef-
ficients of internal consistency for each of the six subscales
range from 0.76 to 0.93 [45].

Although two of the subscales were named differently
from the parenting questions included in the NCS-A dataset
(indifference vs. amount of care, and over-control vs. over-
protection), they were taken in our study to be measuring
the same constructs. This was justified upon Parker et al.’s
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descriptions of both over-protection and care described
above [45]. The abuse items in the MOPS were similar to
those in the NCS-A dataset in separately measuring both
physical and verbal abuse.

Self-compassion The self-compassion scale-short form
(SCS-SF) was used [46]. The scale consists of 12 items ask-
ing about how respondents typically act towards themselves
in difficult times, rated on a Likert scale of one (almost never)
to five (almost always), meaning higher scores reflect higher
levels of self-compassion. There are six subscales, but use
of a total score is recommended when using the short form.
The SCS-SF demonstrates good internal consistency (Cron-
bach’s @ >0.85 and a near-perfect correlation with the long
form of the scale when using total scores (»>0.96) [46].

Compassion for others Participants were given the Compas-
sion Scale [47], a 24-item scale measuring how respondents
typically act towards others. As with the SCS-SF, items are
rated on a Likert scale of one (almost never) to five (almost
always) and there are six subscales, but a total score can also
be used. Higher scores reflect higher levels of compassion
for others. The scale demonstrates good internal consistency
(Cronbach’s a =0.9) [47].

Anxiety and depression The Patient Health Question-
naire-4 (PHQ-4) [48] is a brief four-item scale for anxiety
and depression that has been well validated for detection of
anxiety and depression in clinical samples [49]. Two items
measure anxiety over the past two weeks and two measure
depression over the past two weeks. Higher scores reflect
greater anxiety and depression. Internal consistency for
the scale is good (Cronbach’s a =0.85) [48]. The two item
measure of anxiety used has shown high sensitivity for iden-
tifying generalised anxiety (88%), panic (76%), and social
anxiety (70%), as well as moderate sensitivity for PTSD
(59%) [50].

Self-esteem The Rosenberg Self-Esteem Scale [S1] is a
highly used ten-item measure of global self-worth that
measures positive and negative feelings about the self. Items
are answered using a four-point Likert scale ranging from
strongly agree to strongly disagree. Scores range from 10 to
30. Five items are reversed scored so that higher total scores
indicate higher self-esteem.

Analysis
NCS-A data
The NCS-A data were analysed using the Statistical Pack-

age for the Social Sciences [52]. The data were weighted
to adjust for within-household differential probabilities of
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respondent selection. Details of the rationale and process of
weighting have previously been reported [35, 53]. Logistic
regressions were used to test the associations between the
assessments of parental behaviour and paranoia. Standard
mediation analyses were not conducted due to the cross-
sectional nature of the data [54]. Gender was included as
a co-variate in all analyses. All tests were two-tailed. The
primary analysis was conducted separately for mother and
father figures, given that interactions between them would be
based on small amounts of data for key categories.

Oxfordshire data

First, identical logistic regressions as above were conducted
using the same measures of parenting and paranoia as were
included in the NSC-A dataset. Second, simple regressions
were conducted for the more in-depth measures of parent-
ing and paranoia completed by the Oxfordshire participant
group.

Network analysis with the measures from the Oxfordshire
survey was conducted in R, version 3.6.1 [55]. A network
modelling approach was used to estimate the partial correla-
tions between paranoia and the other measures. In network
analysis, variables are represented by nodes. Two nodes may
be connected by an edge. Edges represent an association
between two variables after controlling for all other vari-
ables included in the network, i.e., a partial correlation. The
absence of an edge between two variables indicates that the
partial correlation is zero after controlling for all other vari-
ables, known as conditional independence. Associations are
visualised in a network where the thickness and saturation
of the edge colour corresponds to the strength of the rela-
tionship [56].

Using the package qgraph, a Gaussian graphical model
was fitted [56]. A regularisation technique with the Least
Absolute Shrinkage and Selection Operator (LASSO) was
used to overcome any potential sampling variation and limit
the estimation of false positives [57]. The LASSO regulari-
sation shrinks estimates by employing a penalty that lim-
its the sum of the partial correlation coefficients [58]. The
degree of regularisation is controlled by a tuning parameter,
which is selected to optimise the model fit by minimising
the Extended Bayesian Information Criterion (EBIC) [59].
The EBIC hyperparameter is set between 0 and 0.5, with
a lower parameter resulting in more potential false edges
being retained, and a higher parameter potentially omitting
true edges from the network [58]. A hyperparameter of 0.3
was therefore chosen. Using the package bootnet, a non-
parametric bootstrap with 5000 interactions was conducted,
to construct 95% confidence intervals for each edge [30].
Due to the method of regularisation edge weights are biased
towards zero. Consequently, reported confidence intervals
cannot be interpreted as a significance test against zero [30].
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Two separate network models were constructed to show
the shortest path between paranoia and every other vari-
able, and between the parenting variable found to have the
strongest edge with paranoia and every other variable using
Dijkstra’s algorithm [60]. The shortest path represents the
quickest route for an interaction to occur between two vari-
ables, calculated using the strength of edge weights along
each potential route. In this way, even though two nodes
may share a direct path, an indirect route via an intermedi-
ary node may consist of stronger associations and therefore
be a quicker route. Redundant edges are then supressed.
Such a network is helpful for highlighting likely mediation
pathways.

Results

Twenty-three per cent (n=2302) of participants in the
NCS-A participant group endorsed the paranoia item “Peo-
ple often make fun of me behind my back”. In the Oxford-
shire group, 18% (n=226) endorsed the paranoia item.
Table 1 summarises the results of the logistic regressions
for both participant groups. Odds ratios of above 1.0 indi-
cate a positive association, whereas odds ratios of below 1.0
indicate a negative association.

In the NCS-A participant group, reporting ‘a lot’ of
maternal or paternal overprotectiveness was significantly
associated with having a higher likelihood of reporting
paranoia. For example, the odds of reporting paranoia was
1.62 times higher for those who reported ‘a lot” of overpro-
tectiveness from their mother figure, compared with those
who reported ‘none’. Conversely, in the Oxfordshire par-
ticipant group, the odds ratios were in the opposite direc-
tion suggesting a negative association between reporting
overprotectiveness and reporting paranoia. However, in
only one instance did this reach statistical significance, and
the confidence intervals for these results were also wide
and mostly crossing 1.0. Patterns for all other variables
across the two samples were consistent. Reporting verbal
abuse and physical abuse were associated with a higher
likelihood of reporting paranoia, and reporting a lot of
care was conversely associated with a low likelihood of
reporting paranoia.

Oxfordshire sample regressions

Table 2 displays the results of the regressions. The GPTS-B
was significantly positively correlated with all subscales of
the MOPS indicating that higher levels of parental indif-
ference, control and abuse were associated with greater
endorsement of paranoid thoughts. Anxiety and depression
were also significantly positively correlated with paranoia,
whereas higher levels of self-compassion, compassion for

others, and self-esteem were significantly negatively cor-
related with paranoia.

Network analysis

Figure 1 shows the fully estimated network. Table 3 dis-
plays edge weights from paranoia to all other variables
and their 95% confidence intervals. The network is highly
interconnected within and between the parenting variables,
cognitive-affective variables, and paranoia, confirming the
presence of the significant associations seen in the regres-
sion results. Paranoia was most significantly associated with
anxiety, with slightly smaller associations to all of the other
cognitive-affective variables. The largest edges between par-
anoia and parenting behaviours were between paranoia and
maternal indifference, and between paranoia and paternal
abuse. A slightly smaller edge was present between paranoia
and maternal control, with only very weak edges between
paranoia and paternal indifference, paternal control, and
maternal abuse. The strongest edge between the parenting
variables and the cognitive-affective variables was between
maternal control and self-compassion.

Figure 2a shows the shortest paths from paranoia to the
other variables. The shortest path between paranoia and
all parenting variables, except paternal abuse, was through
maternal indifference, indicating that a large proportion of
the relation between paranoia and the parenting variables
is mediated by maternal indifference. Paternal abuse, how-
ever, retained its direct relationship with paranoia. Figure 2b
shows the shortest paths from maternal indifference to all
other variables. Together these figures show that the shortest
paths to paranoia are separate for parenting behaviours and
cognitive-affective variables.

Discussion

This study presents the first investigation into potential
links between specific parental behaviours—maternal and
paternal overprotectiveness, abuse, and care—and paranoia.
Associations were first analysed in a large epidemiological
adolescent cohort, then replicated in a smaller non-epidemi-
ological adult sample. The limitation of the brief measures
used in the adolescent cohort was addressed by replicating
associations in the adult participant group using stronger
measures of the concepts, as well as adding several impor-
tant cognitive-affective variables into the analysis. Finally,
relationships were visualised in a network, enabling the
strength of relationships and potential mediating pathways
to be explored. All three levels of analysis revealed positive
associations between paranoia and parental overprotection,
indifference, and abuse, consistent with our first two hypoth-
eses. It was found that the cognitive-affective variables were
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Table 1 The cross-sectional relationship between parental behaviours and paranoia, controlling for gender

NCS-A Sample Oxfordshire Sample
N (no. who endorsed ~ Odds ratio p value 95% ClI N (no. who endorsed  Odds ratio p value 95% CI
paranoia item/no. paranoia item / no.
who did not endorse who did not endorse
paranoia item/% who paranoia item / %
endorsed paranoia who endorsed para-
item) noia item)
Overprotectiveness
Mother figure
Alot 2962 (852, 2110, 1.62 <0.001** 1.31-1.99 229 (39, 190, 17.0) 0.674 0.095 0.43-1.07
28.8)
Some 2834 (559, 2275, 1.12 0.310 0.90-1.38 282 (45,237, 16.0) 0.626 0.039* 0.40-0.98
19.7)
A little 2387 (408, 1979, 0.95 0.664 0.77-1.18 194 (31, 163, 16.0) 0.615 0.050* 0.38-1.00
17.1)
Not at all 893 (163, 730, 18.3) 257 (62, 195, 24.1)
Father figure
A lot 2512 (720, 1792, 1.31 0.002** 1.12-1.55 132 (23, 109, 17.4) 0.872 0.616 0.51-1.49
28.7)
Some 2362 (456, 1906, 0.89 0.180 0.75-1.06 214 (37,177, 15.3) 0.896 0.629 0.58-1.40
19.3)
A little 2565 (477, 2088, 0.93 0.383 0.79-1.10 228 (38, 190, 16.7) 0.854 0479 0.55-1.32
18.6)
Not at all 1637 (329, 1308, 388 (79, 309, 20.4)
20.1)
Verbal abuse (List A)
Mother figure
Often 363 (128, 235,35.3)  2.17 <0.001** 1.70-2.78 172 (54, 188, 31.4) 2.57 0.001** 1.51-4.39
Sometimes 1262 (376, 886, 29.8) 1.79 <0.001** 1.51-2.11 222 (56, 166, 25.2) 1.82 0.026* 1.07-3.08
Not very often 2432 (544, 1888, 1.38 <0.001** 1.19-1.59 310 (38, 272, 12.3) 0.97 0911 0.57-1.66
22.4)
Never 5044 (939, 5044, 258 (29, 229, 11.2)
18.6)
Father figure
Often 302 (109, 193, 36.1)  1.50 <0.001*%* 1.15-1.96 126 (52, 74, 41.3) 4.12 <0.001** 2.47-6.85
Sometimes 1230 (360, 870, 29.3) 1.19 0.003** 1.01-1.40 198 (45, 153,22.7) 2.03 1.25-3.30
Not very often 2075 (407, 1668, 0.76 0.041* 0.66-0.88 272 (39, 233, 14.3) 1.29 0.004** 0.79-2.09
19.6)
Never 5494 (1111, 4383, 366 (41, 325, 11.2) 0.303
20.2)
Physical abuse (List
B)
Mother figure
Often 99 (44, 55, 44.4) 2.61 <0.001** 1.72-3.96 87 (23, 64, 26.4) 1.93 0.028* 1.07-3.47
Sometimes 392 (129, 263,32.9) 1.71 <0.001** 1.35-2.15 154 (49, 105, 31.8) 2.47 <0.001** 1.53-3.98
Not very often 877 (236, 641,26.9) 1.34 0.001** 1.12-1.60 278 (50, 228, 18.0) 1.34 0.183  0..87-2.06
Never 7734 (1578, 6156, 443 (55, 388, 12.4)
20.4)
Father figure
Often 97 (41, 56, 42.3) 1.98 0.002#* 1.29-3.03 64 (24, 40, 37.5) 277 0.001#* 1.52-5.02
Sometimes 338(107,231,31.7) 1.36 0.018* 1.05-1.76 137 (39, 98, 28.5) 1.98 0.005%* 1.23-3.17
Not very often 632 (163, 469,25.8) 1.08 0.451 0.88-1.33 223 (42, 181, 18.8) 1.37 0.152  0.89-2.10
Never 8035 (1676, 6359, 538 (72, 466, 13.4)
20.9)
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Table 1 (continued)
NCS-A Sample Oxfordshire Sample
N (no. who endorsed  Odds ratio p value 95% CI N (no. who endorsed  Odds ratio p value 95% CI
paranoia item/no. paranoia item / no.
who did not endorse who did not endorse
paranoia item/% who paranoia item / %
endorsed paranoia who endorsed para-
item) noia item)
Severe physical abuse
(List C)
Mother figure
Often 23 (11, 12,47.8) 3.18 0.006** 1.39-7.30 14 (5,9, 35.7) 1.89 0.293  0.58-6.18
Sometimes 39 (12, 27, 30.8) 1.56 0212 0.78-3.12 19 (4, 15,21.1) 0.80 0.705  0.244-2.60
Not very often 108 (39, 69, 36.1) 1.91 0.002#* 1.27-2.89 42 (16, 26, 38.1) 2.35 0.014* 1.19-4.64
Never 8933 (1926, 7007, 887 (152,735, 17.1)
21.6)
Father figure
Often 27 (8, 19, 29.6) 1.13 0.779  0.48-2.67 155, 10, 33.3) 2.20 0.178 0.70-6.93
Sometimes 58 (15, 43,25.9) 1.04 0.904 0.57-1.91 34(15,19,44.1) 3.97 <0.001#* 1.92-8.19
Not very often 100 (32, 68, 32.0) 1.41 0.124 0.91-2.19 55(23,32,41.8) 3.69 2.08-6.55
Never 8918 (1933, 6985, 858 (134, 724, 15.6) <0.001%*
21.7)
How much care
Mother figure
A lot 8757 (1879, 6878, 0.52 0.190 0.20-1.38 635 (81,554, 12.8) 0.25 0.001** 0.12-0.56
21.5)
Some 192 (58, 134, 30.2) 0.69 0.471 0.25-1.90 200 (51, 149, 25.5) 0.54 0.126  0.24-1.19
A little 51 (14, 37,27.5) 0.56 0.313 0.18-1.74 95 (31, 64, 32.6) 0.64 0.304 0.28-1.49
Not at all 18 (7,11, 38.9) 32 (14, 18, 43.8)
Father figure
A lot 8217 (1719, 6498, 0.47 0.001** 0.30-0.72 574 (82,492, 14.3) 0.39 0.002#* 0.22-0.70
20.9)
Some 531 (149, 382,28.1)  0.67 0.094 0.42-1.07 216 (40, 176, 18.5) 0.41 0.005** 0.22-0.77
A little 177 (55, 122, 31.1) 0.77 0.324 0.45-1.30 102 (25,77,24.5) 0.51 0.044* 0.26-0.98
Not at all 93 (35, 58, 37.6) 70 (30, 40, 42.9)

Dependent variable: ‘People often make fun of me behind my back’
Reference group: ‘Not at all’/*Never’

*Significant at p <0.05

**Significant at p <0.01

interacting with the parental behaviours and paranoia, but
that within the network, cognitive-affective variables were
not likely to be mediating the pathway between paranoia
and parenting behaviour. Instead mediation is most likely to
occur via maternal indifference, given the shortest path from
paranoia to all parenting variables except paternal abuse was
through maternal indifference.

Regressions using the single item measures of parenting
and paranoia revealed consistent patterns across both par-
ticipant groups. Increased levels of paranoia were associated
with an increased likelihood of reporting parental verbal
and physical abuse and lack of care. In the NSC-A group,
there were also clear associations between the single item

measure of increased parental over-protectiveness and para-
noia, which was not replicated in the Oxfordshire participant
group. It is not clear why this was the case. Analysis of the
more extensive measures still showed a positive association
between mother and father over-control and paranoia in this
group. It is possible that the brief measure of over-protec-
tion did not satisfactorily capture the experiences of control
measured in the MOPS. Correlations between the GPTS and
MOPS showed similar levels of association with paranoia for
all six subscales (maternal and paternal indifference, abuse,
and control). Despite previous research finding stronger
associations between reported paternal behaviour and schiz-
ophrenia, than maternal behaviour and schizophrenia [61],
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Table 2 Correlations between GPTS-B and all other measured vari-
ables

n Correlation with p value
GPTS-B (Pearson)
Mother indifference 1252 0.298 <0.001
Mother control 1252 0.302 <0.001
Mother abuse 1252 0.270 <0.001
Father indifference 1174 0.280 <0.001
Father control 1174 0.287 <0.001
Father abuse 1174 0.264 <0.001
Self-compassion 867 —-0.407 <0.001
Compassion for others 867 —0.226 <0.001
Self-esteem 866 —0.435 <0.001
Anxiety 867 0.473 <0.001
Depression 867 0.482 <0.001

this was not found to be the case in our analysis regarding
parenting and paranoia.

The network analysis revealed a highly interconnected
network, though with the parenting and cognitive-affective
variables clearly clustering separately. After controlling
for all other variables, the strongest associations between
reported parenting behaviours and paranoia were between
maternal indifference and paranoia, and between paternal
abuse and paranoia. Janssen et al. [20] suggest that adverse
childhood experiences such as trauma or abuse may create
cognitive vulnerability characterized by negative schemas
about the self and the world, which then facilitates external
attributions and the occurrence of paranoia. In line with this,
we had hypothesised that cognitive-affective variables would

Fig. 1 Fully estimated network.
Blue lines indicate positive
associations; red indicates nega-
tive association. Line thickness
and colour saturation corre-
spond to strength of relationship

@ Springer

provide a mediating pathway between parenting behaviour
and paranoia. The associations between parenting behav-
iour and cognitive affective variables such as self-esteem,
and between these variables and paranoia support this to
an extent. However, the parenting variables and cognitive-
affective variables had separate shortest paths to paranoia,
suggesting that the variable clusters also have their own
direct associations with paranoia. It is possible that other
constructs not measured are mediators. For example, we did
not measure attachment style because there are conceptual
problems with the reliance on self-reported attachment style
[24] and the interest was in more specific parenting behav-
iours. However, a measure of attachment style may have
helped illuminate mediating pathways, by providing a meas-
ure of how individuals represent, internalize, and respond
to their parents’ behaviours. Future research could examine
where variables such as attachment style lie in the causal
chain, along with other potentially relevant developmental
variables such as family structure or sibling relationships.
There are a number of limitations to the study. First,
demographic confounds such as socio-economic status and
cognitive variables such as IQ were not tested. Previous
studies assessing the relationship between early-life adver-
sities and symptoms of psychosis have found that these vari-
ables are associated with paranoia [29]. True associations
between parental behaviours and paranoia may be smaller
once accounting for these factors. Second, although well
validated, the measure of anxiety and depression was very
brief. This was to minimise participant burden, particularly
considering neither variable was of primary interest for this
analysis. Nonetheless, edge strengths and mediating path-
ways concerning these variables may have been slightly

© Par: Paranoia

© SC: Self-compassion

© OC: Compassion for others
© MI: Maternal indifference
© MA: Maternal abuse

© MC: Maternal control

© PI: Paternal indifference
© PA: Paternal abuse

© PC: Paternal control

© Anx: Anxiety

© Dep: Depression

© SE: Self-esteem
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Table 3 Edge weights and confidence intervals between paranoia and
all other variables

Edge weightto  95% confidence interval

paranoia (r)
Mother indifference 0.08 0.01; 0.15
Mother control 0.03 —0.03;0.09
Mother abuse 0.00 —0.04; 0.05
Father indifference 0.01 —0.03;0.05
Father control 0.00 —0.04; 0.05
Father abuse 0.06 —0.01;0.12
Self-compassion —-0.03 —0.08;0.03
Compassion for others —0.11 —0.19; — 0.03
Self-esteem —0.05 —0.11;0.01
Anxiety 0.19 0.11; 0.26
Depression 0.10 0.03; 0.17

altered had a more extensive measure been used. Third, there
will be bias in the recruitment process for the adult Oxford-
shire sample. Recruitment was achieved primarily through
social media advertisements. Participants in this group were
also predominantly female.

Finally, the biggest limitation is that the studies were
cross-sectional, limiting causal inference. It cannot be deter-
mined whether these parental behaviours contribute to the
development of paranoia, whether paranoia impacts parental
relationships and thus parental behaviours, whether paranoia
biases report of parental behaviours, or whether a confound-
ing variable can explain the associations. However, regard-
ing the possibility that paranoia biases the report of parental
behaviours, it has been shown that patient reports of early

Fig.2 a, b Shortest path analysis

experiences do tend to be unaffected by current symptoms,
accurate when judged against reports of siblings, and stable
over long periods, including times of acute illness versus
remission [62—64]. Moreover, regarding the possibility that
a confounding variable explains the relationship, a number
of potentially confounding cognitive-affective variables were
included in the analysis, yet were not mediating variables.
On the other hand, there are a number of other variables
that were not measured. For example, attachment style, bul-
lying, and other victimisation experiences could be media-
tors. Additionally, although the two-item measure of anxiety
included has shown sensitivity to identifying multiple anxi-
ety disorders [50], other more in-depth or specific measures
of may have revealed a mediating link that our measure did
not capture.

Bradford Hill [65] argues that when judging whether
effects might be causal, the strength and consistency of
associations, temporal sequence of events, and the exist-
ence of plausible mechanisms should be considered. Upon
these criteria, we argue a causal relationship between parent-
ing and paranoia is certainly a possible explanation of the
data, whereby parental abuse, indifference, and over-control
could act as contributory causal factors in the development
of paranoia. Further work testing this hypothesis is needed.
For example, studies on longitudinal datasets would allow a
greater degree of inference as to whether or not these links
go beyond correlation, and studies in clinical populations
would allow investigation of any association present in more
severe cases of paranoia. This area is complex to research;
there is reliance on retrospective reports and it is difficult to
disentangle environmental and genetic contributions. How-
ever, there is a plausible mechanistic route that may be in
action here.
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