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Objectives. Paranoia is known to be associated with insecure attachment, with negative

self-esteemasamediator, but this pathway is insufficient toexplain theparanoid individual’s

beliefs aboutmalevolent others.Mistrust is a likely additional factor as it is a core feature of

paranoid thinking also associated with insecure attachment styles. In this study, we tested

whether mistrust – operationalized as judgements about the trustworthiness of unfamiliar

faces – constitutes a second pathway from insecure attachment to paranoia.

Design. The design of the study was cross-sectional.

Methods. A nationally representative British sample of 1,508 participants aged 18–86,
50.8% female, recruited through the survey company Qualtrics, completed measure-

ments of attachment style, negative self-esteem, and paranoid beliefs. Usable data were

obtained from 1,121 participants. Participants were asked to make trustworthiness

judgements about computer-generated faces, and their outcomes were analysed by

conducting signal detection analysis, which provided measures of bias (the tendency to

assume untrustworthiness in conditions of uncertainty) and sensitivity (accuracy in

distinguish between trustworthy and untrustworthy faces).

Results. Results using structural equation modelling revealed a good model fit

(RMSEA = .071, 95% CI: 0.067–0.075, SRMR = .045, CFI = .93, TLI = .92). We observed

indirect effects through bias towards mistrust both for the relationship between

attachment anxiety and avoidance (β = .003, 95% CI: 0.001–0.005, p < .001) and

attachment anxiety and paranoia (β = .003, 95%CI 0.002–0.006, p< .001).We observed

an indirect effect through negative self-esteem only for the relationship between

attachment anxiety and paranoia (β = .064, 95% CI: 0.053–0.077, p < .001). Trust

judgements and negative self-esteem were not associated with each other.

Conclusions. We find that a bias towards mistrust is associated with greater paranoia.

We also find indirect effects through bias towards mistrust between attachment styles

and paranoia. Finally, we reaffirm the strong indirect effect through negative self-esteem

between attachment anxiety and paranoia. Limitations of the study are discussed.
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Practitioner points

� When working with individuals suffering from paranoia, clinicians should consider not only explicit,

deliberative cognitive processes of the kind addressed in cognitive behaviour therapy (e.g. cognitive

restructuring) but also the way in which their patients make perceptual judgements (e.g., their

immediate reactions on encountering new people) and consider interventions targeted at these

judgements, for example, bias modification training.

� Assessment and clinical interventions for people should consider the role of trust judgements and the

way in which they combine with low self-esteem to provoke paranoid beliefs.

� Psychological interventions targeting paranoid beliefs should focus on both attachment anxiety and

attachment avoidance.

Paranoid delusions are the most common symptom of psychosis (Bentall, Corcoran,

Howard, Blackwood, & Kinderman, 2001) and can be defined as unfounded beliefs
characterized by a high degree of conviction, pre-occupation, and distress in which the

core theme includes intentional harm to the person who is holding the belief (American

Psychiatric Association, 2013). However, less severe forms of paranoid beliefs are also

experienced by at least 10–15%of the general population (Freeman, 2007) suggesting that

clinical paranoia lies on a continuum with subtle subclinical forms (Bebbington et al.,

2013; Elahi, Perez Algorta, Varese, McIntyre, & Bentall, 2017). These lesser forms of

paranoid beliefs, although held with less conviction in comparison to clinical paranoid

delusions, are still associated with distress, social isolation, and feelings of powerlessness
(Freeman et al., 2005). By understanding the precursors of paranoid beliefs in the general

population, we may therefore gain an understanding of mechanisms that may be

responsible for more severe forms in clinical groups.

Consistent with the hypothesis that attachment processes may play a role in the

development of paranoid beliefs (Bentall & Fernyhough, 2008), many studies have

reported a strong association between insecure attachment styles and paranoia in both

clinical and non-clinical samples (Carr, Hardy, & Fornells-Ambrojo, 2018; Gumley, Taylor,

Schwannauer, & MacBeth, 2014; Pickering, Simpson, & Bentall, 2008; Ringer, Buchanan,
Olesek, & Lysaker, 2014; Sitko, Bentall, Shevlin, O’Sullivan, & Sellwood, 2014; Wickham,

Sitko, &Bentall, 2015). These styles can be conceptualized as internalized representations

of relationships with primary caregivers that take the form of working models of the self

and others which in turn guide interpersonal behaviour (Bowlby, 1982; Shaver &

Mikulincer, 2005). In adulthood, attachment styles can be secure or insecure, the former

reflecting confidence in the availability of attachment figures and the latter reflecting the

contrary. Two underlying dimensions of attachment security/insecurity in adults are

anxiety and avoidance (Mikulincer, 1995). Attachment avoidance is associated with
insecurity about other’s intentions, preference for emotional distance, and a negative

view of others; attachment anxiety reflects negative self-image, fear of rejection, and

excessive need of approval (Berry, Wearden, & Barrowclough, 2007; Mikulincer, 1995).

Several cross-sectional studies have reported that the association between insecure

attachment styles –particularly attachment anxiety – andparanoia ismediated bynegative

self-esteem (Pickering et al., 2008; Ringer et al., 2014; Wickham et al., 2015). In

longitudinal (experience sampling) studies, paranoid symptoms are predicted by

fluctuations in self-esteem (Thewissen, Bentall, Lecomte, van Os, & Myin-Germeys,
2008) and attachment-related cognitions (Sitko, Varese, Sellwood, Hammond, & Bentall,

2016). Self-esteem involves the evaluation of attributes of the self (Hahn & Gawronski,

2015) which are influenced by internal working models about the self and others (i.e.,

attachment styles; Sitko et al., 2016). Hence, negative internal working models lead to
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negative evaluations about the self which in turn lead to feelings of vulnerability and the

anticipation of social threats (Bentall & Fernyhough, 2008). However, based on the

observation that the mediating role of self-esteem is also present in the association

between attachment anxiety and depression symptoms (Lee & Hankin, 2009; Roberts,
Gotlib, & Kassel, 1996), the relationship between insecure attachment and paranoia

would seem to require the involvement of additional factors. Mistrust is a likely candidate

for this relationship, as it is a subcomponent of the paranoia spectrum often present in

subclinical populations (Bebbington et al., 2013; Bell & O’Driscoll, 2018), and insecure

attachment styles are associated with reduced interpersonal trust (Fett et al., 2016;

Mikulincer, 1995, 1998).

The role of trustworthiness judgements in paranoid beliefs

During everyday life, most people meet numerous persons and judgements of

trustworthiness have to be made rapidly without effortful deliberation (Sutcliffe, Dunbar,

Binder, & Arrow, 2012). Trustworthiness judgements are a dominant mode of appraisal

when encountering unfamiliar faces (Oosterhof & Todorov, 2008). Healthy individuals

typicallymake judgements of trust very quickly –within a fewhundredmilliseconds – and
consistently rate someunfamiliar faces as less trustworthy than others (Todorov, Pakrashi,

& Oosterhof, 2009). However, studies of trustworthiness judgements in patients with a
schizophrenia diagnosis (for which paranoia is a prominent symptom) have shown

inconsistent findings. On the one hand, in one study participants diagnosed with

schizophrenia judged unfamiliar face images to be more trustworthy than controls (Baas,

van’t Wout, Aleman, & Kahn, 2008), potentially as a consequence of reduced social

cognitive abilities (Green et al., 2008). Conversely, in another study, after being negatively

primed with threat-related images, participants with a schizophrenia diagnosis judged

face stimuli as more untrustworthy in comparison with non-clinical controls (Hooker

et al., 2011); however, this difference was not present in neutral priming conditions.
Using computer-generated face stimuli (Todorov, Dotsch, Porter, Oosterhof, & Falvello,

2013), another study found that participants with high paranoia ideation judged

unfamiliar faces as less trustworthy than thosewith low paranoia but that this was true for

faces previously calibrated to appear trustworthy, untrustworthy, or neutral, suggesting a

general bias towards mistrust (Kirk, Gilmour, Dudley, & Riby, 2013).

Signal detection theory and trustworthiness
Signal detection theory (SDT; Swets, Dawes, &Monahan, 2000) offers a useful framework

for analysing behavioural decision-making outcomes when judging trustworthiness of

faces that have been previously selected to appear trustworthy or untrustworthy. There

are four possible outcomes: hits (in this case, identifying a trustworthy face when a

trustworthy face is present); false alarms (identifying a trustworthy face when a non-

trustworthy face is present); correct rejections (identifying a non-trustworthy facewhen a

non-trustworthy face is present); and misses (identifying a non-trustworthy face when a

trustworthy face is present). These decision outcomes can be operationalized into two
components (Stanislaw & Todorov, 1999): (1) response bias, which reflects the general

tendency to respond ‘Yes’ (e.g., trustworthy) versus ‘No’ (e.g., non-trustworthy) and (2)

sensitivity, which mirrors the perceiver’s ability/accuracy to discriminate between a

target and a non-target stimulus (e.g.,make correct vs. incorrect decisions; Lynn&Barrett,

2014).
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Whilst decreased sensitivity might indicate a deficit in information processing (Frith,

1979), response biases are sensitive to the differential costs and benefits of the different

response outcomes (Correll, Park, Judd, &Wittenbrink, 2002; Haselton&Buss, 2000) and

are hypothesized to be evolutionary adaptive strategies for minimizing the more costly
type of error in uncertain and complex environments – for example perceiving non-

trustworthy faces as trustworthy (Haselton&Nettle, 2006). Therefore, response bias may

suggest a tendency towards a liberal criterion for detecting threat or a strict criterion for

detecting non-threat (Haselton & Buss, 2000). Consistent with this account, studies have

shown that paranoid participants adopted a liberal response bias for detecting angry faces

after viewing anxiety evoking pictures, although not when not anxious (Westermann &

Lincoln, 2010). Similarly, in another study participants diagnosed with schizophrenia

showed a liberal response criterion when recognizing fear and sad emotions in
comparison to controls (Tsoi et al., 2008).

Aims of the current study

This study has two main aims: First, we will implement signal detection theory to test the

association between judgements of mistrust and paranoia in non-clinical participants; we

hypothesize that a response bias towards judging faces as untrustworthy, but not

sensitivity to trustworthiness cues, will be associated with paranoia. Second, we aim to
test whether there is an indirect effect of attachment on paranoia through mistrust bias;

given that self-esteem involves the evaluation of the self (Nugent & Thomas, 1993),

whereas judgements of trustworthiness involve the evaluation of others (Burns &

Conchie, 2015), we hypothesize that this indirect effect will be separate and independent

of the already established indirect effect through negative self-esteem. Moreover, we

hypothesize that mistrust will be particularly associatedwith attachment avoidance since

this style involves a negative working model of others (Fett et al., 2016).

Methods

Participants

We recruited a nationally representative sample of 1,508 British participants for a

multipurpose survey, age range 18–86 (M = 47.8, SD = 17.2), 50.7% female, through the

survey company Qualtrics. Participants were stratified on the basis of the Office for
National Statistics data by age, sex, and household income.1 Regarding ethnicity, 89% of

the sample was white British/Irish, whereas the remaining 11% consisted of white non-

British/Irish (2.2%), Indian (1.8%), Pakistani (1.3%), Chinese (0.9%), Other-Asian (0.9%),

Afro-Caribbean (0.7%), African (0.7%), Bangladeshi (0.7%), and other ethnic groups

(1.8%).

An additional 344 participants were removed due to incomplete survey responses or

completing the survey implausibly quickly (our pre-defined cutoff criteria based on pilot

work and recommended by the survey company was 12 min).

1 https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/house
holddisposableincomeandinequality/financialyearending2016

394 Anton P. Martinez et al.

https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/householddisposableincomeandinequality/financialyearending2016
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/householddisposableincomeandinequality/financialyearending2016


Procedure

After completing informed consent, participants filled out a number of measures

regarding self-esteem, attachment styles, andparanoid beliefs before engaging in the facial

trust detection task.

Measures

The revised Paranoia and Deservedness Scale (PaDS –R) was designed on the basis of

psychometric analyses of the original scale (Melo, Corcoran, Shryane,&Bentall, 2009) in a

large sample of healthy individuals and patients with psychosis (Elahi et al., 2017). In line

with recent findings (Bebbington et al., 2013), the 8-item scalemeasures the four elements

of paranoia (two items per element): interpersonal sensitivity (e.g., ‘My friends often tell
me to relax and stop worrying about being deceived or harmed’), mistrust (e.g., ‘You

should only trust yourself’), fear of persecution (e.g., ‘I believe that some people want to

hurt me deliberately’), and ideas of reference (e.g., ‘Sometimes I think there are hidden

insults in things that other people say or do’). Items were answered on a 5-point scale

ranging from ‘Strongly disagree’ to ‘Strongly agree’. Scale reliability was good (α = .87),

and responses were normally distributed.

The Relationship Questionnaire (RQ) was used to assess attachment style

(Bartholomew & Horowitz, 1991). Participants read four vignettes describing secure,
fearful, pre-occupied, and dismissing prototypical styles and had to choose the one that

describes thembest. Theywere then asked to rate each vignette ‘according to howwell or

poorly eachdescription corresponds to [their] general relationship style’ on 7-point scales

ranging from ‘Disagree strongly’ to ‘Agree strongly’. Scores on the four scaleswere used to

compute higher order measures of attachment anxiety (negative model of self) by

subtracting the sum of secure and dismissing scores from the sum of pre-occupied and

fearful scores and attachment avoidance (negativemodel of other) by subtracting the sum

of secure and pre-occupied scores from the sumof dismissing and fearful scores. Thus, the
formula can be summed up as follows: model of self = (secure + dismissing) − (pre-

occupied + fearful); model of other = (secure + pre-occupied) − (dismissing + fearful),

where higher scores indicate the presence of each type of attachment style.

The short version of the Self-esteem rating scale (SERS; Lecomte, Corbière, & Laisné,

2006) is a 20-item scale, designed to assess self-esteem independently of mood. It consists

of 10 positive statements about the self, for example, ‘I feel good about myself’, and 10

negative statements about the self, for example, ‘I feel that others do things much better

than I do’. Participants rated each statement from 1, ‘never’, to 7, ‘always’. For both
positive self-esteem (α = .94) and negative self-esteem (α = .94), scale reliability was

good. However, because negative self-esteem rather than positive self-esteem has been

found to be a strong predictor of paranoia in previous studies (Bentall et al., 2008), only

negative self-esteem is considered in this study.

Facial trust detection task was based on the trustworthiness data set (25 identities;

Oosterhof & Todorov, 2008). This data set contains computer-generated faces created

using FaceGen 3.1 and obtained from the Princeton Social Perception Lab database.2 The

database includes identities manipulated on different traits (attractiveness, competence,
dominance, extroversion, likeability, threat, and trustworthiness). From this data set, 10

bald Caucasian male computer-generated faces (5 prior rated as trustworthy and 5 prior

2 http://tlab.princeton.edu/databases/secretdatabaseportal/
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rated as untrustworthy; see Figure 1)were randomly selected by using thewebsite www.

Random.org. Participants were presented with each face followed by a fixation cross and

were asked: ‘How much would you trust this person’. Answers were given on a 7-point
Likert scale (1 = ‘I would not trust this person at all’ to 7 = ‘I would trust this person

completely’). Reliabilities were good for the overall scale (α = .94), the trustworthy items

(α = .93), and the untrustworthy items (α = .93). In the sample as a whole, the

trustworthy faces were rated as more trustworthy (M = 20.10, SD = 5.58) than the

untrustworthy faces (M = 16.49, SD = 5.62, t = 30.56, p < .001), showing that the faces

were clearly discriminable. However, mean ratings for the two types of faces were

correlated, r = .66, p < .001, suggesting individual differences in trust judgements.

Signal detection analysis

In order to analyse facial trust detection task outcomes using a signal detection paradigm,

participant’s responses were recoded as binary outcomes (a total of 15,080 trials for all

participants) by recoding responses from 1 to 3 as a NO outcome (5,603 trials for all

participants), responses from5 to 7 as aYES outcome (3,524 trials for all participants), and

responses of 4 as null outcomes (5,953 trials for all participants), so that positive values

reflect bias towards trustworthiness. The amount of null responses resulted in a loss of 387
participants for which we were unable to calculate signal detection variables due to the

inability of distinguishing yes and no responses. This meant our final sample size was

reduced to 1,121 participants.

Signal detection outcomes were analysed based on Stanislaw and Todorov’s (1999)

calculations using equation 7 for response bias: c = Φ�1ðHÞþΦ�1ðFÞ
2

where Φ�1 (‘inverse

phi’) function converts hit (H) rates (dividing the number of hits by total number of signal

trials) and false alarm (F) rates (dividing the number of false alarms by total number of

noise trials) into z scores. This measure evaluates whether people have a bias towards
pressing the ‘trust’ or ‘not trust’ button. Sensitivity calculations were based on Stanislaw

Figure 1. Left image example of a trustworthy computer-generated face. Right image example of an

untrustworthy computer-generated face (Images obtained from the Princeton Social Perception Lab

database).
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and Todorov’s equation 1: d0= Φ�1ðHÞ�Φ�1ðFÞ with adjustments for potential

assumption violations3 (see Stanislaw & Todorov, 1999 for details). The sensitivity

measure evaluates whether people are accurate in identifying whether faces are

trustworthy or non-trustworthy; hence, it is a measure of sensitivity to trustworthiness
cues. As we were also interested in specific errors on judgement that trustworthy faces

were non-trustworthy (misses) and that non-trustworthy faces were trustworthy (false

alarms), these were also separately recorded and reported. Although sensitivity and

response bias measures are superior measures, false alarms and misses are inherently

easier to interpret.

Statistical analysis
Analyses were carried out in R 1.1.463, using CAR package lm function for linear

regression and cor for correlations (Fox & Weisberg, 2019; Hlavac, 2018; R Core Team,

2018; RStudio Team, 2016). Our first aimwas to assess whether signal detection variables

(sensitivity and bias) correlated with paranoia. To test our second, indirect effects

hypothesis, we implemented a structural equationmodel in AMOS 25.0.0. For this model,

attachment avoidance and attachment anxiety were modelled as independent variables,

negative self-esteem, and trust judgement response bias were included as indirect effect/
mediator variables, and paranoia was the outcome variable. We modelled negative self-
esteem and paranoia as latent constructs and trust and attachment as observed variables

since paranoia and self-esteemweremeasured through items tapping into their respective

latent constructs. Attachment styles and signal detection variablesweremeasured directly

either through vignettes or the face rating task and were therefore modelled as observed

variables; see Figure 2. Following suggestions of Kline (2015), we report five goodness of

fit indices: the chi-square test; root mean square error of approximation (RMSEA;

MacCallum, Browne,& Sugawara, 1996); standardized rootmean squared residual (SRMR,

note: inflatedwith large sample sizes;Hu&Bentler, 1999); the comparative fit index (CFI);
and Tucker–Lewis Index (TLI). We also report bootstrap bias-corrected confidence

intervals (based on 5,000 bootstrap samples) to avoid problems of non-normal data.

Results

Association between paranoia and trustworthiness judgements
Correlational analyses showed that there were only trivial associations between self-

esteem and the face judgement measures (r = −.09; Table 1). Higher levels of paranoia

were positively related to misses (i.e., judging a face as untrustworthy when the target is

trustworthy). Higher levels of paranoia were also negatively associated with false alarms

(i.e., judging a face stimulus as trustworthy when it is non-trustworthy). Using signal

detectionmeasures, therewas a stronger association between paranoia and response bias

(r=−.20) than between paranoia and sensitivity (r=−.10); z(1,508)= 3.10, p= .002 (Lee

& Preacher, 2013) although, contrary to expectation, the latter association was
significant.

These findingswere confirmedusing regression analyses. Sensitivity and response bias

(both centred) predicted a significant proportion of variance in paranoia,R2
adj = .04, F(2,

3 Extreme values (0s and 1s) were adjusted following using the approach of Stanislaw and Todorov (1999; see p. 144), in which
rates of 0s are replaced with 0.5/n, and rates of 1s are replaced with (n − 0.5)/n, where n is the number of signal or noise trials.

Mistrust bias and paranoid beliefs 397



T
a
b
le

1
.
B
iv
ar
ia
te

co
rr
e
la
ti
o
n
s
b
e
tw

e
e
n
m
ai
n
va
ri
ab
le
s
w
it
h
m
e
an
s
an
d
st
an
d
ar
d
d
e
vi
at
io
n
s

V
ar
ia
b
le
s

M
SD

1
2

3
4

5
6

7
8

1
.P
ar
an
o
ia

2
.7
8

1
.0
0

–
.4
1
**

.1
4
**

.7
4
**

−
.1
0
**

−
.2
0
**

−
.1
3
**

.2
1
**

2
.A

tt
ac
h
m
e
n
t
an
x
ie
ty

−
0
.8
7

3
.5
0

–
−
.1
7
**

.3
9
**

−
.0
3

−
.1
3
**

−
.1
0
**

.1
2
**

3
.A

tt
ac
h
m
e
n
t
av
o
id
an
ce

0
.8
5

3
.5
7

–
.0
5

−
.0
4

−
.1
4
**

−
.1
1
**

.1
3
**

4
.N

e
ga
ti
ve

se
lf-
e
st
e
e
m

3
.3
5

1
.4
3

–
−
.0
9
**

−
.0
9
**

−
.0
3

.1
1
**

5
.S
e
n
si
ti
vi
ty

0
.6
7

0
.2
2

–
.1
9
**

−
.3
8
**

−
.6
1
**

6
.R

e
sp
o
n
se

b
ia
s

−
0
.3
1

1
.1
5

–
.8
3
**

−
.8
8
**

7
.F
al
se

al
ar
m
s

0
.0
2
6

0
.3
3

–
−
.4
7
**

8
.M

is
se
s

0
.4
4

0
.4
0

–

N
ot
e.

* p
<

.0
5
;*

* p
<

.0
1
;*

**
p
<

.0
0
1
.

398 Anton P. Martinez et al.



1,118) = 26.30, p < .001. Higher sensitivity, b = −.30 95%-CI [−0.57, −0.04], t(1,118) =
−2.25, p = .02, and a stronger response bias towards trustworthiness, b = −.16 95%-CI

[−0.21, −0.11], t(1,118) = −6.36, p < .001, predicted lower paranoia scores. It is

important to note that, because sensitivity and bias are measured on different scales, this

finding does not imply a greater effect for sensitivity. When standardized for comparison,

we see that the response bias, b = −.19, 95%-CI [−0.25, −0.13], t(1,118) = −6.36, p <
.001, is in fact a stronger predictor of paranoia than sensitivity, b = −.07, 95%-CI [−0.13,
−0.009], t(1,118) = 2.25, p =.02.4

Indirect effects analysis

Themodel chi-squared test was statistically significant, χ2(183,N = 1,121) = 1,209.93, p

< .001, which was to be expected given the large sample size (Kenny, 2019). The other

recommended fit indexes suggested good model fit, with the absolute fit measures

RMSEA = .071, 95%-CI 0.067–0.075, and SRMR = .045 being smaller than the

recommended .08. The CFI = .93 and TLI = .92 were above the .9 rule of thumb.
We observed significant direct effects for all of our paths other than the path from

attachment avoidance to negative self-esteem, β = −.01, 95% CI −0.07, −0.05, p = .77

(Figure 2). Importantly, as in previous work (Wickham et al., 2015), the path from

attachment anxiety to negative self-esteem, β = .40, 95% CI 0.35–0.45, p <.001, and the

Figure 2. Full mediation model between attachment styles, response bias towards mistrust, negative

self-esteem, and paranoia traits. All estimates are standardized. Level of significance **p < .01,

***p < .001.

4 Standardization does not always allow for direct comparison of effects (King, 1986). However, as the estimate of the response
bias when considering its confidence interval falls further away from zero, we can be more confident that in the long run its true
estimate may fall more often outside of 0. Overall, the results hint towards response bias being a stronger predictor.
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path fromnegative self-esteem to paranoia, β = .73, 95%CI 0.68–0.77, p < .001,were the

strongest.

In terms of indirect/mediation effects, we observed a strong indirect effect between

attachment anxiety on paranoia through negative self-esteem, β = .064, 95% CI
0.053–0.077, p < .001, and a weaker indirect effect of attachment anxiety on paranoia

through a response bias towardsmistrust, β = .003, 95%CI 0.001–0.005, p< .001. For the

indirect effect of attachment avoidance on paranoia, we found no effect through negative

self-esteem, β = −.002, 95% CI −0.011 to 0.008, p =. 78, and a weak effect through

response bias, β = .003, 95% CI 0.002–0.006, p < .001.

To discriminate whether the indirect effect went through the response bias or

sensitivity measure, we first added sensitivity as a third mediator. This underminedmodel

fit considerably. We then replaced response bias with sensitivity. None of the direct
effects from attachment styles to sensitivity, nor the direct effect from sensitivity to

paranoia, nor any of the indirect effects through sensitivity were significant; all ps > .15

and β < .03 (also see Figure S1). This suggests that the indirect effect from attachment

styles on paranoia goes through response bias but not sensitivity.

Discussion

In this study, our first aim was to assess whether paranoid traits are associated with

judgements of untrustworthiness operationalized as signal detection outcomes (bias and

sensitivity), hypothesizing an association with bias but not sensitivity. Unexpectedly, we

observed that paranoid traits were associated with reduced sensitivity, suggesting a

reduced ability to detect subtle facial cues that signal trustworthiness. Nonetheless, in our

subsequent regression analyses response bias was the stronger andmore stable predictor.

This finding suggests a tendency towards a liberal criterion for initiating a threat-related
response (e.g., perceiving a trustworthy face as untrustworthy; Correll et al., 2002;

Haselton & Buss, 2000) and is consistent with other evidence that people with high

paranoia traits showan increased tendency to anticipate social threat (Bentall et al., 2009).

Previous studies have addressed the association between judgements of faces and

paranoia in clinical and non-clinical populations revealing inconsistent findings either by

suggesting that patients diagnosed with schizophrenia might have difficulties discrimi-

nating facial stimuli (Baas et al., 2008) or proposing that participants with high paranoia

traits show a bias towards mistrust (Kirk et al., 2013). However, none of these studies
assessed mistrust outcomes from a signal detection perspective. Thus, to the best of our

knowledge, this is the first study that analyses judgements of trust outcomes using a signal

detection framework.

As our second aim, we wanted to expand our understanding of the psychological

mechanisms that mediate between insecure attachment and paranoia (Bentall &

Fernyhough, 2008; Pickering et al., 2008; Wickham et al., 2015). For this purpose, we

considered bias towardsmistrust as a secondmediator that is independent of negative self-

esteem. In line with our second hypothesis, we found indirect effects of attachment
anxiety on paranoid beliefs through both bias towards mistrust as well as negative self-

esteem. As stated in our third hypothesis, the indirect effect from attachment avoidance

on paranoia went only through mistrust. Attachment avoidance reflects negative view of

others, whereas attachment anxiety reflects a negative view of oneself (Fett et al., 2016)

and, hence, it is perhaps unsurprising that the mediating effect for self-esteem was only

found in the case of anxiety. Whenwe substituted sensitivity for response bias, themodel
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did not hold. Together, these findings suggest that response bias plays a larger role than

sensitivity in explaining the association between insecure attachment styles and paranoia

and that mistrust is an additional component of paranoia that is independent of self-

esteem.
Several authors suggest that dysfunctional attachment styles, as a result of repeated

experiences of victimization, are likely to heighten negative self-esteem and thus

contribute to the feeling of being vulnerable to the actions of powerful others (Bentall &

Fernyhough, 2008; Freeman, 2007). Moreover, childhood attachment disruption expe-

riences may limit the availability of secure attachment figures, leading to feelings of

mistrust of others (Mikulincer, 1995; Sitko et al., 2016). Consistent with these accounts,

empirical research supports an association between disrupted early attachment relation-

ships and paranoia (Bentall, Wickham, Shevlin, & Varese, 2012; Varese et al., 2012) and
suggests that insecure attachment helps to explain this association (Sitko et al., 2014).

Given that trust judgements dominate initial evaluations of newpeople,we expected that,

when considered from a decision-making perspective, the feelings of mistrust created by

an insecure attachment style would be manifest in a bias towards assuming that novel

faces are untrustworthy. Although the design of our study was cross-sectional, our results

point to how this attachment-based model can be expanded to account for the negative

beliefs about the self and the intentions of others that are the key feature of paranoid

thinking. Future research would benefit by employing experimental and longitudinal
designs to establish causality whilst incorporating measures of childhood adversity,

attachment, and mistrust.

Limitations

Weacknowledge a number of limitations of this study. In terms of the facial trust detection

ask, our mass online testing allowed us to present only ten faces to participants, which

may have limited the precision of our signal detection measures (Essien et al., 2017); in
future research, it will be useful to employ more trials. A second limitation was that we

only usedmale Caucasian faces. This decisionwasmade in the light of evidence that there

is a bias to classify bald, hairless faces as males (Todorov et al., 2013); thus, it is possible

that our findings may not extend to females faces as well as faces from different ethnic

backgrounds. Moreover, the use of computer-generated faces as stimuli might have

limited the ecological validity of our study, and it would be useful to replicate our findings

with, for example, video-recorded images of real people. A third limitation is the large

number of participants who had to be excluded because they consistently indicated ‘4:
neutral’ on the facial trust detection task, whichmay have reflected failure to engagewith

it. Our cross-sectional data allow only limited capability to make causal statements, and

our findings should be seen as consistent with an attachment-based developmental

pathway rather than proving the existence of such a pathway. Finally, the effect sizes for

the mistrust pathway were smaller than the effect sizes for the self-esteem pathway. It

would be tempting, but in our view premature, to assume that the self-esteem pathway is

more important. Small effect sizes between signal detection operationalizations and self-

report scales are common in research (Mekawi & Bresin, 2015), and these kinds of effects
can have large societal implications at the population level (see, Mekawi & Bresin, 2015).

Our small effects may be also a reflection of our methods. We would expect larger effects

in a controlled laboratory environment and in clinical samples. This being said, our large

and highly representative sample allows us to generalize to the UK population and

allowed us to conduct high-powered statistical tests.
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Conclusions

To the best of our knowledge, this is the first study to examine the relationship between

mistrust operationalized as signal detection outcomes and paranoid beliefs. Our results

revealed that participants with high paranoia traits show a bias towards mistrust when
judging unfamiliar faces and that this process was also associated with insecure

attachment styles. Moreover, our findings also revealed an indirect mediating effect of

negative self-esteem between attachment anxiety and paranoia but not between

attachment avoidance and paranoia. Although future research is needed to replicate

these findings and to establish the direction of these associations, these findings should

encourage clinicians to consider the role of mistrust in clients who are experiencing

paranoia and to develop interventions for these patients that specifically target insecure

attachment and trust judgements in combination with already established interventions
for self-esteem.
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The following supporting informationmay be found in the online edition of the article:

Figure S1. The only significant indirect effect was attachment anxiety → negative

self-esteem → paranoia, β = .065, 95% CI 0.055–0.077, p < .001.
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