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A B S T R A C T   

Paranoid ideas are the most common abnormal beliefs in the schizophrenia spectrum, are also prevalent in non- 
clinical populations, and are highly correlated with other mental health problems such as anxiety, depression and 
low levels of well-being. Two previous studies with the same British population sample used confirmatory factor 
analysis and network analysis to show that the spectrum of paranoid beliefs is made up of four factors or di-
mensions (i.e., interpersonal sensitivity, mistrust, ideas of reference and ideas of persecution). The aims of this 
study are: 1) to explore the distribution and the structure of paranoid beliefs in a Spanish general population by 
applying the network approach and 2) to use network analysis to explore for the first time whether specific 
domains of paranoid ideation (i.e., dimensions) are specifically associated with mental health correlates such as 
depression, anxiety, loneliness, and well-being. We found a continuous distribution of paranoid beliefs among the 
1328 individuals constituting the sample (e.g., 29,2 % did not endorse any items, 4.6 % endorsed half of the 
items, while 0.8 % endorsed all paranoid items). Paranoid ideas form three dimensions; interpersonal sensitivity, 
mistrust, and ideas of persecution (ideas of reference did not form a separate factor). The network model showed 
that loneliness has a pivotal role in connecting paranoid ideation with general psychopathology measures (i.e., 
depression, anxiety, loneliness and well-being). Research and clinical implications derived from our findings are 
also discussed.   

Paranoid ideas (i.e., “unfounded thoughts that others are deliber-
ately intending to cause harm”; Freeman, 2016, p. 685) are the most 
common abnormal beliefs in schizophrenia spectrum disorders (Coid 
et al., 2013), but are also prevalent in the non-clinical population 
(Freeman, 2006). The high prevalence of psychotic experiences found in 
population-based research has suggested the existence of an “extended 
psychosis phenotype”, which shares demographic, aetiological and 
familiar factors, among others, with the clinical psychotic disorder (Van 
Os and Linscott, 2012). Thus, although traditionally identified as a 
psychotic symptom, in which case they are known as paranoid de-
lusions, (APA, 2013), research has identified a continuous distribution 
of paranoid beliefs among the general population, with an exponentially 
decreasing number of individuals reporting more severe forms (Elahi 
et al., 2017; Freeman, 2007). These findings have led to the proposal 

that paranoia should best be understood as a type of experience that 
varies along a continuum of severity, ranging from everyday beliefs of 
suspiciousness in the general population to more pathological experi-
ences such as bizarre and impossible beliefs (Raihani and Vaughan, 
2019) or persecutory delusions, which represent the most severe 
extreme (Freeman, 2007). 

The concept of paranoia has evolved during the history of psychiatry 
(Dowbiggin, 2000) but is currently used to refer to two phenomena, 
namely ideas of persecution and reference (Freeman, 2016). On the one 
hand, persecutory thinking refers to ‘unfounded ideas that harm will be 
produced and that the persecutor has a deliberate intention’ (Freeman, 
2016), that is, there is an intentional threat to the individual on the part 
of others. On the other hand, ideas of reference indicate beliefs that 
neutral events have special significance or refer to the individual. 
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However, in clinical samples Startup and Startup (2005) showed that 
delusions of reference fall into two types, delusions of observation (e.g. 
that the individual is being spied upon) and delusions of communication 
(e.g., that innocuous events, such as radio broadcasts, are directed at the 
individual) with only the latter associated with persecutory beliefs. 
Moreover, ideas of reference are found in other morbid processes asso-
ciated with a variety of clinical problems, such as self-centered atten-
tional biases observed in social anxiety (Clark and Wells, 1995). 

Three studies have examined the structure of paranoid beliefs in the 
general population. Bebbington et al. (2013), used confirmatory factor 
analysis with data from a representative sample of over 8000 UK citizens 
collected in the 2000 Adult Psychiatric Morbidity Survey, and found that 
the structure of paranoia includes four factors: 1) interpersonal sensi-
tivity (i.e., concerns about rejection or about being vulnerable); 2) 
mistrust (i.e., being suspicious or not having confidence in others 
intention); 3) ideas of reference (i.e., ideas that others are, for instance, 
watching or talking about the individual) and; 4) persecution, the idea 
that there is a threat or harm intentionally caused by others (Bebbington 
et al., 2013). More recently, Bell and O'Driscoll (2018) used network 
analysis to reexamine the same epidemiological dataset used by Beb-
bington et al. (2013), although two of the original items were removed 
due to their unsuitability for this type of analysis. Network models of 
psychopathology posit that the observed relationships between symp-
toms are not caused by common underlying causal factors (e.g., a 
paranoid disorder) but can be understood as complex networks of 
symptoms influencing each other (Borsboom and Cramer, 2013). That 
is, symptoms are causally connected through biological, psychological 
and societal mechanisms (for a detailed description see Borsboom, 
2017). Far from explanatory reductionism, this perspective offers many 
advantages when studying mental phenomena, allowing to include all 
types (not only symptoms) of clinically relevant variables (Borsboom 
et al., 2018). Also, network analysis can be used to identify symptoms 
that fall into distinct domains that are analogous to the factors revealed 
by factor analysis. The results found in Bell et al.'s study replicated 
Bebbington's four-component structure of paranoia. 

In contrast, Carvalho et al. (2017) examined the structure of a 
questionnaire measure, the General Paranoid Scale (GPS), in a general 
population convenience sample of 908 Portuguese citizens and 91 psy-
chiatric patients. In their study, confirmatory factor analyses supported 
only three dimensions of paranoia: mistrust, persecutory ideas, and self- 
deprecation (corresponding to Bebbington et al.'s concept of interper-
sonal sensitivity); no separate factors corresponding to ideas of reference 
were found although examination of the scale items indicates that these 
ideas were not well-represented in the questionnaire (Carvalho et al., 
2017). 

To our knowledge, only these three investigations have explored the 
structure of paranoia in the general population. Two have used the same 
dataset, so the second study (Bell and O'Driscoll, 2018) cannot be said to 
be a true replication of the first (Bebbington et al., 2013), and the third 
used a much smaller convenience sample (Carvalho et al., 2017). Hence, 
investigating the structure of paranoia in other samples is necessary to 
determine whether the components of paranoia are stable across 
different samples and cultures. The first aim of the present research was 
therefore to determine whether paranoid ideation, assessed using the 
same measures as Bell and O'Driscoll, 2018 but in a Spanish nationally 
representative sample, conforms to a network similar to that observed in 
the British sample and whether the same symptom domains are 
identified. 

A second aim was to determine whether there are relations between 
particular paranoid symptoms and common paranoia comorbidities. 
There is strong evidence that paranoid thoughts correlate with anxiety, 
depression (Bentall et al., 2009; Hartley et al., 2013; Vorontsova and 
Ellett, 2017), suicidal ideation (Freeman and Garety, 2014a, 2014b), 
low levels of well-being and quality of life, sleep disturbances and poor 
physical health (Freeman and Garety, 2014a, 2014b), but there is 
currently little evidence about the causes of these associations. Hence, 

by including some of these comorbidities in our network analysis, spe-
cifically depression, anxiety, loneliness and well-being, we were able to 
explore whether the separate components of paranoia might be specif-
ically associated with these other psychopathological elements. We 
anticipate paranoid dimensions and comorbidities to be embedded in a 
mutually reinforcing network in which paranoia dimensions show both 
a positive association with depression, anxiety and loneliness and a 
negative association with well-being. 

1. Method 

The current study data were drawn from the Spanish arm of a larger 
international longitudinal project aimed at studying the psychological 
consequences of the COVID-19 pandemic (see https://osf.io/2y45r). 
Ethical approval was obtained from the Faculty Deontological Com-
mission and the study was conducted in compliance with the Declara-
tion of Helsinki. 

1.1. Participants 

Individuals from the general population were recruited through an 
online research panel using a quota sampling (i.e., it selected partici-
pants by sex, age and Autonomous Community quotas according to the 
National Institute of Statistics census of January 1st, 2019). Once each 
quota was completed, new participants were not admitted ensuring that 
the prefixed quotas were met. They were informed that the survey 
contained psycho-socio-political content related to the COVID-19 
pandemic. Participants were aged 18 or older and completed an on-
line survey via the Qualtrics platform (https://www.qualtrics.com) at 
several different time points (see https://osf.io/2y45r for a detailed 
description) and received a symbolic compensation for their time (1 
euro). We used data collected from November 25th, 2021 to December 
7th, 2021. The design of the questionnaires did not allow missing data. 
After removing 25 subjects who completed the survey twice and 76 
participants who took less than a predetermined minimum estimated 
time to complete the survey (i.e., 20 min), the final sample was N =
1328. 

1.2. Materials 

1.2.1. Paranoia 
We used the same items used by Bell and O'Driscoll (2018). Specif-

ically, items 2, 3 from the Psychosis Screening Questionnaire, which 
have shown an excellent performance (sensitivity of 96.9 % and a 
specificity of 95.3 %; PSQ; Bebbington and Nayani, 1996) and items 2, 3, 
4, 6, 10, 25, 26, 27, 28, 33, and 35 from the Structured Clinical Interview 
for DSM-IV Axis II Disorders (SCID-II; First et al., 1997), which has 
shown adequate internal consistency reliability in previous studies 
(Maffei et al., 1997). For each item, participants responded ‘absent’ (0) 
or ‘present’ (1). Items description is provided in Table 1. Items were 
labelled according to the domains identified by Bell and O'Driscoll 
(2018), namely mistrust (MIS), interpersonal sensitivity (IS), ideas of 
reference (REF) and persecution (PER). It is worth noting that these 
labels were assigned post hoc by Bell and O'Driscoll (2018) and that it is 
certainly possible to argue that some of the labels were misplaced. For 
example, SCID-II item 28, “Often detect hidden threats or insults in things 
people say or do” was labelled a mistrust item but, arguably, could have 
been described as an idea of reference. Similarly, SCID-II item 2, “Avoid 
getting involved with people unless you are certain they will like you”, was 
classified as an interpersonal sensitivity item, but it could also have been 
classified as mistrust. 

1.2.2. Mental health correlates 

1.2.2.1. Depression. The Patient Health Questionnaire-9 (PHQ-9; 
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Kroenke and Spitzer, 2002) is a 9-item scale assessing the severity of 
depressive symptoms over the last 2 weeks. Responses are on a 4-point 
Likert scale. The Cronbach α was excellent (0.93). 

1.2.2.2. Anxiety. The Generalized Anxiety Disorder Scale (GAD-7; 
Spitzer et al., 2006) was used whereby respondents were asked to report, 
on a 4-point Likert scale, how often they were bothered by seven anxiety 
symptoms in the past 7 days. The Cronbach α was excellent (0.94). 

1.2.2.3. Loneliness. The 3-item Loneliness Scale (TLS; Hughes et al., 
2004). Respondents were asked on a 3-point Likert scale, how often they 
felt that they: 1) lacked companionship; 2) were left out; and 3) were 
isolated from others. Individuals' responses are summed, with higher 
scores indicating greater perceived loneliness. The Cronbach α was good 
(0.84). 

1.2.2.4. Well-being (WB). The Pemberton Happiness Index (PHI; 
Hervás and Vázquez, 2013) is a 21-item scale that provides a composite 
index of psychological well-being by including two parts. The first is 
made up of 11 items assessing remembered well-being (i.e., hedonic, 
eudaimonic, and social well-being), using a 10-point Likert scale. The 
second part assesses currently experienced well-being (i.e., positive and 

negative emotional events happening the day before) and is made up of 
10 items in a Yes/No format. To calculate the global score, the items of 
the second part are summed, resulting in a score between 0 and 10 and it 
is added as a twelfth item to the first part before averaging them all 
(range 0–10). The Cronbach α was good (0.84). 

1.3. Statistical analysis 

Analyses were conducted using R studio version 4.1.0 and SPSS 20. 

1.3.1. Data preparation 
As recommended for network modelling (Bernstein et al., 2019; 

Blanchard et al., 2021), before the analysis, we implemented a data- 
driven approach to identify possible redundant nodes among the 13 
paranoia items to ensure they were not more than one item measuring 
the same content. First, we checked that the correlation matrix was 
positive definite (i.e., nodes are not linear combinations of other nodes). 
Second, we tested whether there were potential pairs of redundant 
nodes via the goldbricker function, implemented in R package network-
tools version 1.4.0 (Jones, 2020). Results did not reveal any redundant 
variables and suggested no item reductions. Finally, to analyse the dis-
tribution of paranoid thinking in our sample, we summed the number of 
items endorsed (i.e. number and percentage of individuals saying 
“present” to paranoid items) to produce an overall paranoia score for 
each individual (see R-code in Supplementary material). 

1.3.2. Identification of paranoia dimensions 
Similarly to Bell and O'Driscoll (2018), we implemented an explor-

atory graph analysis (EGA) by using the Rpackage EGAnet version 1.0.0 
(Golino and Christensen, 2021) to estimate the number of dimensions of 
paranoid thinking. This was tested using the walktrap, a random walk 
algorithm that provides a measure of similarities between vertices based 
on random walks which can capture the community/cluster structure in 
a graph (Golino and Epskamp, 2017). The advantage of this approach is 
that relationships between paranoia items are visualized on the network, 
making the results easily and immediately interpretable (Golino and 
Epskamp, 2017). Additionally, given that network structures tend to be 
sample-specific, we also applied the bootEGA function implemented in 
the EGApackage as a measured of dimension stability (see code in 
Supplementary material). This provided descriptive statistics about the 
number of dimensions and the likelihood of identifying the same num-
ber of dimensions after replicating the network (Golino and Epskamp, 
2017). Finally, for the visualization we used the Rpackage qgraph, 
version 1.9 (Epskamp et al., 2021). The network was displayed using the 
Fruchterman-Reingold algorithm (Epskamp and Fried, 2018) and the 
“AND rule” (i.e. edges are retained when both associations on which the 
edge is based are significant; alpha = 0.05). 

1.3.3. Paranoia dimensions and mental health correlates 
With the exploratory purpose of determining how different factors of 

paranoia might be related to other mental health-related domains, we 
estimated a similar network but including measures of depression, 
anxiety, loneliness, and well-being. We used a mixed graphical model, 
relying on Rpackage mgm, version 1.2.12 (Haslbeck, 2021). For the 
visualization, we used the aforementioned adjustments. 

Similarly, we also calculated the odds ratio (OR) of each paranoia 
item for each mental health outcome (i.e., depression, anxiety, loneli-
ness and well-being). To do that, we used the suggested score of 10 as a 
cut-off for the PHQ-9 (Kroenke and Spitzer, 2002) and GAD-7 (Spitzer 
et al., 2006), to create dichotomous variables. This criterion classified a 
20.3 % of the participants as probably depressed, while a 16.6 % as 
probably anxious. Also, given the scales of loneliness (TLS) and well-
being (PHI) have no reported cut-off, in this study we used a percentile 
of 75 %, which resulted in a cut-off score of 5.0 for TLS and 8.0 for PHI 
scale. 

Table 1 
Description of the 13 paranoia items for each communality identified.  

Question (source, item) Item 
label 

Dimensions in Bell and 
O'Driscoll (2018) 

Communality 1 
Avoid getting involved with people unless 

you are certain they will like you (SCID-II, 
2). 

IS1  1 

Often have to keep an eye out to stop people 
from using you or hurting you (SCID-II, 
25). 

MIS1  2 

Spend a lot of time wondering if you can trust 
your friends or the people you work with 
(SCID-II, 26). 

MIS2  2 

Find that it is best not to let other people 
know much about you because they will 
use it against you (SCID-II, 27). 

MIS3  2  

Communality 2 
Find it hard to be open even with people you 

are close to (SCID-II, 3). 
IS2  1 

Often worry about being criticized or rejected 
in social situations (SCID-II, 4). 

IS3  1 

Believe that you're not as good, as smart, or as 
attractive as most other people (SCID-II, 6). 

IS4  1 

Find it hard to disagree with people even 
when you think they are wrong (SCID-II, 
10). 

IS5  1  

Communality 3 
Often detect hidden threats or insults in 

things people say or do (SCID-II, 28). 
MIS4  2 

When in public and see people talking, do 
you often feel that they are talking about 
you (SCID-II, 33). 

REF1  3 

When you are around people, do you often 
get the feeling that you are being watched 
or stared at (SCID-II, 35). 

REF2  3 

Over the past year, felt that your thoughts 
were directly interfered with or controlled 
by some outside force or person (PSQ, 2). 

PER1  4 

Over the past year, have there been times 
when you felt that people were against you 
(PSQ, 3). 

PER2  4 

Note. Dimensions in Bell and O'Driscoll (2018) were four (1 = Interpersonal 
Sensitivity; 2 = Mistrust; 3 = Reference Ideas and 4 = Persecution ideas). SCID- 
II = Structured Clinical Interview for DSM-IV Axis II Disorders; PSQ = Psychosis 
Screening Questionnaire. 
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1.3.4. Centrality and robustness analysis 
To assess the importance of each of the 13 items within the paranoia 

network structure, we also computed expected influence (EI) centrality 
(Robinaugh et al., 2016), via the centralityPlot function, which calls upon 
the qgraph R package. The EI assesses a node's influence on its immediate 
neighbours and was calculated by summing the weight of all the edges 
connected to a node, considering positive and negative values (Rob-
inaugh et al., 2016). Also, we performed several tests to check the 
robustness of our analysis (see Supplementary material). 

2. Results 

The sample characteristics are shown in Table 2. The total number of 
paranoia items endorsed (number and percentage of individuals saying 
“present” to paranoid items) by the general population is depicted in 
Fig. 1 (range 0–13). Among the 1328 individuals, over a quarter of the 
sample (29,2 %) did not endorse any items, 4.6 % endorsed half of the 
items, while 0.8 % endorsed all 13 items. When examining the frequency 
of each item individually (Fig. 2), we found that MIS3 (i.e., Find that it is 
best not to let other people know much about you because they will use it 
against you) was the most frequent (43.6 %). 

2.1. Identification of paranoia dimensions 

Table 1 shows the items assigned to each factor together with the 
factor structure identified by Bell and O'Driscoll (2018). The EGA model 
identified three different dimensions in our sample, compared to the 
four dimensions found in previous research (Fig. 3). The descriptive 
statistics provided by bootEGA function revealed that the 3 dimensions 
identified were stable (n. Boots = 1000; Median.dim = 3; SE.dim =
0.7704217; CI.dim = 1.51183; Lower = 1.48817; Upper = 4.51183). 
BootEGA also indicated that 3 factors were the most replicated (the 
likelihood of 1 factor = 0.181; of 2 factors = 0.000; of 3 factors = 0.819), 
confirming, thus, that 3 factors are the most stable dimensional orga-
nization of our data. 

Dimension 1 (red nodes) is formed by 3 out of the 4 mistrust items 
defined by Bell et al. (MIS1, MIS2, MIS3) together with one of the 
interpersonal sensitivity items (IS1). Inspection of the contents of these 
items in Table 1 indicates that all, including IS1, can reasonably be said 
to represent mistrust. The remaining 4 of the 5 interpersonal sensitivity 
items (IS2, IS3, IS4, IS5) formed Dimension 2 (blue nodes); consistent 
with the findings of Bell et al., these findings, therefore, seem to 
represent interpersonal sensitivity. Finally, Fig. 3 shows that items from 
two of the original factors identified by Bell et al. [i.e., ideas of reference 
(REF1, REF2) and ideas of persecution (PER1, PER2)], together with the 
MIS4 item, formed our Dimension 3 (grey nodes). All of these items seem 
to reflect perceived interpersonal threat, and we, therefore, argued that 
this factor reflects ideas of persecution. 

2.2. Paranoia dimensions and mental health correlates 

As mentioned, each identified dimension in this study is depicted 
with different colours (i.e., red, blue, and grey nodes) while mental 
health correlates (i.e., depression, anxiety, loneliness, and well-being) 
are depicted in white (see Fig. 4). The structure shows that psycholog-
ical correlates are displayed at the network periphery. As it can be seen, 
loneliness shows a connecting role between paranoid ideation and the 
other types of psychopathologies. Specifically, loneliness was connected 
to two interpersonal sensitivity symptoms, IS3 and IS2, with one refer-
ence idea item, REF2, and one persecution idea item, PE2. 

While depression and anxiety were positively correlated with each 
other, only depression was connected with loneliness. As expected, well- 
being showed negative associations with depression and loneliness 
which supports the theoretical coherence of the network. Finally, the 
odd ratios (OR) for each selected paranoia item and outcome is showed 
in Table 3. As observed, individuals endorsing the item REF2-When you 
are around people, do you often get the feeling that you are being watched or 
stared at showed the highest OR for depression, anxiety and loneliness 
levels. Finally, for well-being, all paranoia items show an OR of less than 
1, indicating that their presence is associated with a lower probability of 
scoring high on well-being. 

2.3. Centrality and robustness analysis 

EI centrality for both network structures is depicted on the right side 
of Figs. 3 and 4, respectively (see EI values in Supplementary material). 
The node with the highest centrality indexes in both models was When 
you are around people, do you often get the feeling that you are being watched 
or stared at (REF2), followed by Often worry about being criticized or 
rejected in social situations (SI3). Results from robustness analysis showed 
that our models were reliably estimated (see Supplementary material). 

3. Discussion 

The current study examined the distribution and structure of para-
noid beliefs in the general population. To test whether previous findings 
are replicated in a Spanish sample, we employed the same methods used 
by previous research (Bell and O'Driscoll, 2018) and applied network 

Table 2 
Socio-demographic and clinical characteristics of the sample.   

Participants 
(N = 1328) 

Sociodemographic characteristics 
Gender, n (% female) 622 (46.8) 
Age, mean (SD, range) 46.84 (12.51, 18–75) 
Civil status, n (%)  

Single 337 (25.4) 
Married/couple of fact 697 (52.5) 
Separated/divorced/widower 146 (11) 

Educational level, n (%)  
Not attend post-secondary education 161 (12.1) 
Post-secondary education 1167 (87.9) 

Socio-economic status, n (%)  
From 12.450 to 20.200 €/year 447 (33.7) 
From 20.2000 to 35.200 €/year 457 (34.4) 
From 35.200 to 60.00 €/year 327 (24.6) 
More than 60.000 €/year 97 (7.3)  

Clinical characteristics 
History of mental health difficulties, n (%)  

Never received treatment 1052 (79.2) 
Received treatment 179 (13.50) 
Currently receiving treatment 80 (6) 

Paranoia items, mean (SD)  
SCID-II (2) 0.24 (0.42) 
SCID-II (3) 0.28 (0.45) 
SCID-II (4) 0.28 (0.49) 
SCID-II (6) 0.27 (0.44) 
SCID-II (10) 0.21 (0.41) 
SCID-II (25) 0.25 (0.43) 
SCID-II (26) 0.14 (0.35) 
SCID-II (27) 0.44 (0.50) 
SCID-II (28) 0.09 (0.29) 
SCID-II (33) 0.06 (0.24) 
SCID-II (35) 0.06 (0.24) 
PSQ (2) 0.05 (0.29) 
PSQ (3) 0.18 (0.39) 

Depression (PHQ-9, range 0–27): Mean (SD) 6.07 (5.77) 
Anxiety (GAD-7, range 0–21): Mean (SD) 5.05 (5.21) 
Loneliness (TLS, range 0–9): Mean (SD) 4.35 (1.63) 
Well-being (PHI, range 0–10): Mean (SD) 6.82 (1.61) 

Note. SD = Standard Deviation; SCID-II = Structured Clinical Interview for DSM- 
IV Axis II Disorders; PSQ = Psychosis Screening Questionnaire; PHQ-9 = The 
Patient Health Questionnaire-9; GAD-7 = The Generalized Anxiety Disorder 
Scale; TLS = Three-item Loneliness Scale; PHI = Pemberton Happiness Index. 
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graph modelling to examine the dimensions underlying paranoid idea-
tion. Moreover, we also explored for the first time via network analysis 
whether specific domains of paranoid ideation are specifically associ-
ated with the mental health correlates of depression, anxiety, loneliness, 
and well-being. 

In our study, paranoid beliefs showed a continuous distribution in 
the general population, where the number of individuals subscribing to a 
few items was high and the number of individuals subscribing to mul-
tiple paranoid items decreased. These results are similar to the distri-
bution of paranoid beliefs found by Bebbington et al. (2013) in a 
representative sample of the British population. 

When examining the frequency of endorsement of the items indi-
vidually, the results are also consistent with the proposal of paranoia 
continuum (Freeman and Garety, 2014a, 2014b; Raihani and Vaughan, 
2019), in which social evaluative concerns are more frequently endorsed 
by individuals than those with strange and bizarre content (Raihani and 
Vaughan, 2019). Surprisingly, the most frequent item was related to 
mistrust, It is best not to let other people know much about you. It is worth- 
mentioning that, unlike Bell's research, the sample was collected during 
the COVID-19 pandemic, which might have created a sense of profound 
uncertainty about their security, and plausibly heightened their feeling 
of threat, and vulnerability (Larsen et al., 2021). 

We found that the 13 items formed 3 communities in our sample. 
These findings align with the three-dimension model reported by Car-
valho et al. (2017) when using the GPS scale but differ in comparison to 

the 4 communities found by Bell and O'Driscoll (2018). Although our 
results showed that most of the items were grouped in a similar way to 
that observed by Bell and O'Driscoll (2018), the major difference is that 
previous domains of persecution and reference ideas were grouped in a 
single community (see Fig. 3), in such a way that all items have a 
common referential component (e.g. MIS4-Often detect hidden threats in 
things people say; REF2-Get the feeling that you are being watched or stared 
at). 

Possibly, cultural differences between the characteristics of our 
sample and previous British studies could explain this discrepancy. Both 
samples differ culturally in social structure and social ties, including 
loneliness (Baarck et al., 2021; D'Hombres et al., 2018) which are all 
elements likely associated with ideas of mistrust. Indeed, European 
studies have indicated that the fact that adults in Northern European 
countries feel less lonely than those in the South may be explained by the 
predominant effect that social standards have on individuals (Baarck 
et al., 2021). Relationships between individuals are influenced by the 
norms and values absorbed by communities, so different forms of 
everyday social interactions might influence our interpersonal 
cognitions. 

Moreover, network analysis' estimates can be sample-dependent 
(Contreras et al., 2019; Robinaugh et al., 2019). For instance, recently 
Peralta et al. (2020) studied the variability of psychotic symptoms across 
subgroups of individuals with a diagnosis of a psychotic disorder. They 
found that the network of psychotic disorders was dependent on the 

Fig. 1. Distribution of paranoia items endorsement among the population (number and percentage of individuals saying “present” to paranoid items; N = 1328).  

Fig. 2. Frequency of occurrence (%) of each item.  
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sampling method and important clinical variables such as premorbid 
adjustment or illness duration. This observation highlights the impor-
tance of studying the same phenomenon, not only in representative 
samples but also in culturally different samples to test the replicability of 
the results in other contexts. 

We found that the presence of ideas of reference (REF1 and REF2) 
especially predicted a higher likelihood of scoring high on depression, 
anxiety and loneliness and scoring low on well-being. Hence, 

participants who specifically experience these ideas are particularly 
likely to have higher levels of psychological distress. However, when we 
included these mental health correlates in the paranoid ideas network, 
we unexpectedly found that only loneliness was directly associated with 
paranoid ideas. Thus, despite the extensive evidence about the associ-
ation between paranoia and affective processes such as anxiety and 
depression in both clinical and non-clinical populations (Freeman et al., 
2011; Freeman and Garety, 2014a, 2014b; Freeman, 2007), our findings 

Fig. 3. Number of dimensions estimated by the Exploratory Graph Analysis (EGA) from the 13 selected paranoia items. 
Note. Positive associations are represented with green edges while negative with red edges. Each identified dimension in the current study is depicted with different 
colour. Node labels (items) corresponds to Bell and O'Driscoll's (2018) study. (For interpretation of the references to colour in this figure legend, the reader is referred 
to the web version of this article.) 

Fig. 4. Network structure of dimensions of paranoia and mental health correlates. 
Note. Positive associations are represented with green edges while negative with red edges. Each identified dimension is depicted with different colour. Node labels 
(items) corresponds to Bell and O'Driscoll's (2018) study. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version 
of this article.) 
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suggest that these associations may not be direct but reflect, either social 
isolation as a common factor in different forms of psychological distress 
or the possible role of loneliness in mediating the relationship between 
paranoia and depression and anxiety. Our results are in line with pre-
vious studies revealing that chronic loneliness may lead to an increased 
risk of a depressive profile, but that this effect is not bidirectional 
(Cacioppo et al., 2006). 

Previous research and meta-analytical evidence have repeatedly 
highlighted the significant positive relationship between social 
connectedness and paranoia (Lim et al., 2018; Michalska da Rocha et al., 
2018). For instance, people who feel loneliness are significantly more 
likely to report paranoid symptoms (OR = 3.3) compared to control 
participants (Butter et al., 2017). Interestingly, evidence revealing that 
loneliness is common in populations with psychotic experiences of 
varying severity (such as healthy adults at risk or first psychotic episode) 
has led to the proposal that loneliness may not merely be a consequence 
of a psychotic experience, but rather play a core role in the development 
of symptoms (Badcock et al., 2020). Similarly, there is recent evidence 
from studies using time-series data and ecological momentary assess-
ments, showing that not feeling close to others at a given point positively 
predicts high levels of paranoia in the next timeframe (Contreras et al., 
2020; Sitko et al., 2016), suggesting a potential causal role of discon-
nection from others on the onset of paranoid ideas. The core role of 
social concerns is in alignment with recent proposals concerning de-
lusions. According to Boyer et al. (2015), it is suggested that, given the 
social nature and content of paranoid delusions, causal models should 
include not only a cognitive component but also a coalitional perspec-
tive, referring to psychological cognitive systems designed to garner 
support and maintain alliances from group members. 

Finally, it is striking that in a general population sample our results 
show that well-being showed more associations (negative) with inter-
personal nodes such as interpersonal sensitivity and loneliness than with 
nodes related to more extreme symptoms of psychopathology. This 
negative association between well-being and paranoid beliefs is 
consistent with previous results found in the general population and 
individuals with persecutory delusions (Freeman et al., 2014). Accord-
ingly, recent literature has suggested that reducing loneliness might 
have the potential to foster well-being (Lim et al., 2020), cognitive and 
emotional functioning, and health-related quality of life. One implica-
tion derived from our findings is, thus, that interventions that encourage 
the enhancement of positive relationships and consequently the sub-
jective feeling of loneliness could have positive effects on people with 
paranoid ideation (Jeste et al., 2017; Slade, 2010; Valiente et al., 2021a, 
2021b). All these notions support recent recommendations for clinical 
practice that emphasise the importance of addressing loneliness as an 
independent manifestation, regardless of the clinical symptom profile 

(Badcock et al., 2020). Yet, this should be considered as a hypothesis and 
therefore, future studies including experimental manipulation are 
needed. 

Regarding centrality, the most influential variable was Getting the 
feeling that you are being watched and this remained true when including 
mental health correlates in the network structure. The former corre-
sponds with Startup and Startup's (2005) concept of a referential delu-
sion of observation. It has been suggested that the observational subtype 
of delusions of reference may precede the onset of fully developed 
paranoid delusions. Thus, our findings might suggest that in the general 
population, this kind of belief may be a possible risk indicator for future 
symptom exacerbation in the form of activation towards other nodes. 
These findings point to the potential importance of observation beliefs in 
the genesis of paranoia, which should be explored in future research and 
would benefit from using predictability analysis (Haslbeck and Waldorp, 
2018). 

Some limitations stand out. First, data were cross-sectional and the 
associations seen in the networks may not be causal. Second, the sample 
was collected during a global pandemic (unlike the original Bell's sample 
in the UK), which may have affected feelings of trust and social 
connectedness and, ultimately, preclude the generalization of results to 
a non-pandemic period. For instance, surveys conducted during the 
pandemic have shown that rates of loneliness have increased in all 
countries (Baarck et al., 2021) which could have influenced our results. 
Third, the discrepancies with previous findings might reflect cultural 
factors. Moreover, the measure used to assess paranoia also has limita-
tions, as it is a self-report and may show biases (e.g. social desirability 
and decreasing stigma) and could also be considered as screening 
questionnaires that cannot substitute formal diagnosis (First et al., 
1997). Finally, although it has been suggested that the effects of lone-
liness appear to be comparable across the population with different 
degrees of severity (Eglit et al., 2018), we believe that future research 
using a clinical sample (or higher cut-offs) may be extremely relevant to 
move forward in our understanding of paranoia manifestations. 

The study also has strengths. First, the sample can be considered 
representative of the Spanish population. Second, the application of 
network analysis offers the following advantages: it allows adopting a 
multifactorial perspective of paranoia beliefs by including other clinical- 
relevant variables; it examines partial correlations between elements 
while controlling for the remaining variables in the network; it facili-
tates the identification of the most influential elements in the network 
and thus, it may be useful to hypothesize about the pathways to the 
appearance and/or maintenance of paranoid beliefs; it addresses the 
complexity of mental phenomena by conceptualizing it as interacting 
elements and providing a fine-grained picture of which specific aspects 
are more specifically related to more serious ones (e.g., persecution 

Table 3 
Odd ratios (OR) for each paranoia item and mental health outcomes (N = 1328).  

Item Depression 
(Cut-off PHQ-9) 

Anxiety 
(Cut-off GAD-7) 

Loneliness 
(Cut-off ILS) 

Well-being 
(Cut-off PHI) 

OR 95 % CI % (n) OR 95 % CI % (n) OR 95 % CI % (n) OR 95 % CI % (n) 

IS1 (SCID-2)  2.83 2.14–3.79 34.8 (111)  2.92 2.15–3.97 29.5 (94)  3.59 2.73–4.72 44.5 (142)  0.45 0.32–0.63 15.0 (48) 
IS2 (SCID-3)  3.14 2.38–4.15 34.9 (131)  2.84 2.10–3.81 28 (105)  4.56 3.49–5.95 46.4 (174)  0.16 0.10–0.25 7.2 (27) 
IS3 (SCID-4)  4.78 3.61–6.35 40.7 (150)  4.23 3.13–5.72 32.8 (121)  7.82 5.92–10.32 54.2 (200)  0.23 0.16–0.34 9.5 (35) 
IS4 (SCID-6)  4.87 3.66–6.46 41.5 (146)  4.42 3.27–5.98 33.8 (119)  6.43 4.88–8.46 52.3 (184)  0.23 0.16–0.34 9.4 (33) 
IS5 (SCID-10)  2.68 1.95–3.60 34.6 (97)  2.16 1.57–2.97 26.1 (73)  3.61 2.72–4.70 45.7 (128)  0.36 0.24–0.53 12.5 (35) 
MIS1 (SCID-25)  2.75 2.07–3.66 34 (113)  2.86 2.11–3.87 28.9 (96)  3.55 2.71–4.66 44.0 (146)  0.46 0.33–0.64 15.4 (51) 
MIS2 (SCID-26)  5.21 3.75–7.24 49.2 (91)  5.62 4.00–7.90 43.8 (81)  6.60 4.78–9.26 60.5 (112)  0.23 0.13–0.39 8.1 (15) 
MIS3 (SCID-27)  3.10 2.34–4.10 30.6 (177)  2.43 1.80–3.27 23.5 (136)  3.28 2.47–4.17 36.6 (212)  0.48 0.37–0.63 17.6 (102) 
MIS4 (SCID-28)  6.38 4.32–9.42 56.2 (68)  6.43 4.34–9.53 49.6 (60)  6.73 4.53–10.00 63.6 (77)  0.22 0.11–0.44 7.4 (9) 
REF1 (SCID-33)  5.52 3.47–8.78 55 (44)  5.00 3.14–7.98 46.2 (37)  9.64 5.79–16.03 72.5 (58)  0.18 0.07–0.47 6.3 (5) 
REF2 (SCID-35)  7.23 4.55–11.47 60.7 (51)  7.04 4.46–11.13 53.6 (45)  9.78 5.95–16.12 72.6 (61)  0.17 0.72–0.44 6.0 (5) 
PER1 (PSQ-2)  5.81 3.51–9.61 56.7 (38)  4.88 2.94–8.08 46.3 (31)  8.93 5.16–15.44 71.6 (48)  0.13 0.42–0.42 4.5 (3) 
PER2 (PSQ-3)  4.85 3.58–6.57 45.5 (111)  5.72 4.16–7.87 41.4 (101)  6.49 4.824–8.76 57.4 (140)  0.29 0.18–0.44 10.2 (25) 

Note. PHQ-9 = The Patient Health Questionnaire-9; GAD-7 = The Generalized Anxiety Disorder Scale; TLS = Three-item Loneliness Scale; PHI = Pembertom Happiness 
Index; OR = Odd Ratio; CI = Confidence Interval; SCID-II = Structured Clinical Interview for DSM-IV Axis II Disorders; PSQ = Psychosis Screening Questionnaire. 
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ideation) or to other important mental health correlates. Finally, given 
the current concern about the replicability of networks (Forbes et al., 
2017), we consider important the performance of robustness analysis 
and share materials (see Supplementary material), although we 
encourage future researchers to develop analytical methods to test the 
replicability of these models. 

Our findings highlight the importance of understanding the re-
lationships between different facets of paranoia and suggest that lone-
liness, social isolation and beliefs about being observed by others may be 
useful foci for clinical intervention. 
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