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Objective of the study and its significance:  
 
Objectives:  
(i) To conduct the first bi-directional analysis of suicidality/self-harm and psychotic experiences 
(ii) To empirically inform a novel ‘suicidal drive’ hypothesis for psychosis  
 
Background: The incidence of suicidal ideation and behaviour (SIB) among individuals experiencing 
psychosis has been well documented [1, 2]. Evidence suggests that SIB is highly prevalent in samples 
with diagnosed psychotic disorders [3, 4] and in clinically high risk (CHR) and ultra-high risk (UHR) 
populations [5, 6]. In the general population SIB has also been shown to be highly prevalent among those 
who report psychotic experiences (PEs) [7, 8].  Recent meta-analysis findings also show that individuals 
with schizophrenia-spectrum disorder and a history of suicidal ideation are over 6 times more likely to die 
by suicide [9]. Where associations between both phenomena have been investigated prospectively, 
psychosis, but not SIB, has been modeled at time one [10, 11]. Moreover, researchers have considered a 
wide array of factors in attempts to explain SIB among those experiencing psychosis e.g. fear of mental 
disintegration, depression, hopelessness, auditory hallucinations and substance misuse [12-14].  
 
To date however no known research has considered the possibility that psychosis may be consequential 
to SIB. While psychosis → SIB directionality certainly seems intuitively plausible, it may also be plausible 
to suggest that psychosis, for some, may be consequential to SIB. Such a proposal may be considered if 
psychosis is framed within a context of threat responsivity i.e. responsivity to internally generated and self-
directed threat*.  
 
*If recognized physiological/psychological trauma reactions ultimately serve to distance or protect an 
individual from a source of threat or danger, distance and protection from one’s self, in the context of SIB, 
is possibly more likely to be achieved by some psychological process of threat externalization/ attribution. 
Heightened PE prevalence among those experiencing SIB may reflect such a process. 
 
Recent evidence does seem to show that SIB may be common prior to psychosis. For example, in two 
samples of individuals at risk of psychosis a high prevalence of suicidal ideation over the preceding two 
weeks was observed (72.0–76.9%) [15]. Similarly, Welsh and Tiffin [16] reported that 30% of a sample of 
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adolescents in an ‘at-risk mental state’ for psychosis had attempted suicide in the past six months. 
Moreover, a recent study investigating SIB prior to first presentation of psychosis and during a 3-year 
follow-up in a sample of 397 first-episode psychosis patients found that the greatest suicide risk was 
evident during the month before and 2 months after first contact with psychiatric services (i.e., ‘early’ 
attempts) [17]. Indeed, 15 to 26% of psychosis patients have attempted suicide at least once by their first 
contact while an additional 2 to 11% make another attempt during the first year of treatment [18-20]. 
Recently, Granö et al. [21] found that adolescents at heightened risk of psychosis had significantly higher 
scores of suicidal ideation compared with other help-seeking adolescents, suggesting that the association 
may be present already before a full-blown psychosis. Furthermore, while monitoring CHR patients 
enrolled in an early intervention programme for psychosis, Preti et al. [22] found that as psychosis 
symptom severity decreased, SIB decreased also. Notably however, each of these researchers have 
adhered to more traditional perspectives regarding psychosis → suicide directionality. 
 
Hypotheses: To initiate empirical testing of a ‘suicidal drive’ hypothesis therefore the proposed study will 
attempt to:  
(i) demonstrate that PEs are commonly reported by those who experience SIB 
(ii) demonstrate that SIB can precede/co-occur with PEs 
(iii) demonstrate that SIB → PEs association remains when other risk factors (for both phenomena) 
have been statistically controlled for  
(iv) demonstrate that the strength of the association between PEs and SIB varies according to SIB 
severity and recency. It is proposed that if psychosis is responsive to internally generated and self-directed 
threat then it will not only be preceded by SIB but that PEs will be more strongly associated with SIB at 
more extreme levels (i.e. ideation – harm – suicidal attempt) and where SIB is most recent and/or 
sustained (i.e. at age 12 or 18 years, or both).  
 
These preliminary hypotheses have been formulated to offer a necessary first investigatory step before 
exploration of the broader proposed threat response aspects of the ‘suicidal drive’ hypothesis can be 
considered. 
 
 
 
Statistical analyses: 
 
Step 1: Individuals with PEs (presence of any psychotic experiences) at T2 will be compared to individuals 
without PEs at T2 (i.e. the age 18 follow-up), across a range of known risk factors for both PEs and SIB ((i) 
demography, (ii) childhood behavioural and emotional problems, and (iii) childhood victimisation).  
Step 1a: Individuals with SIB (presence of suicidal ideation/self-harm/suicide attempt) will be compared to 
individuals without SIB at Time 2 (i.e. the age 18 follow-up), using the same risk factors (see Tables 1 & 2 
below). 
Step 2: Associations will be analyzed between psychotic symptoms at T1 (age 12) and SIB at T2 (age 18), 
and vice versa (see Tables 3 & 4 below).  
Step 3: Results will then be adjusted for those risk factors that were found to be associated with the 
outcomes in steps 1 and 1a (see also Tables 3 & 4 below).  
Step 3a. We will repeat these analyses using twins discordant for SIB at age 12 (for associations with age-
18 PEs) and then twins discordant for psychotic symptoms at age 12 (for associations with age-18 SIB) in 
order to more robustly control for unmeasured familial confounders.  
Step 4: Interaction contrast ratios (ICRs) will be used to test departure from additivity [40]. Using the odds 
ratios (OR) derived from the logistic regression models of the dichotomous outcome variables “any follow-
up PEs” and “any follow-up SIB”. We will calculate ICRs using the formula (i.e. ICR =OR both PEs and SIB 
– OR PEs, no SIB – OR no PEs, SIB + 1). Confidence intervals and p-values for ICRs will be generated. 
Step 5: A cross-lagged panel model will then estimate all paths between T1 and T2 phenomena 
simultaneously (where PEs & SIB will continue to be modelled as binary presence/absence variables). 
Associations will be modelled as logits (ORs) using robust maximum likelihood. This model will also be 
adjusted incrementally for known risk correlates (see Figure 1 below). 
Step 6: A cross-lagged panel model will estimate all paths between T1 and T2 phenomena simultaneously 
(where PEs & SIB will be modelled as continuous underlying response variables (i.e. SIB severity (ideation 
– attempt); summed PEs). Polychoric correlations and WLSMV estimation will be used. This model will 
also be statistically adjusted for risk.     
Step 7: A final series of cross-lagged models will estimate temporal paths using alternative coding frames 
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of each criterion variable, i.e. SIB will be disaggregated into its individual categories and individual PEs will 
be modelled (dependent on endorsement rates). 
Step 8: To further explore associations between SIB at T1 and PEs at T2, notes from the psychosis 
interviews at ages 12 and 18 will be reviewed by Dr. Fisher to examine the qualitative phenomenological 
content of reported PEs. Specifically, PEs that co-occur with or have been preceded by SIB are expected 
to be characterized by threat related content, e.g.  

• Paranoia and persecutory delusions characterised by beliefs about personal safety, impending 
danger or the malevolent intentionality of others to cause harm, injury or death;  

• Auditory verbal hallucinations (AVHs) containing and characterised by extreme negative and 
threatening commentaries, by one or more voices, which instruct or command engagement in 
suicidal or self-injurious behaviour; 

• Passivity experiences and delusions of control, where teens believe that their mind or body is 
under the influence or control of some kind of external force or agency;  

• Threat-based thought insertion and broadcasting/diffusion, which seem to reflect attributions of 
internal conflict/distress to external agents/sources.  

Statistical analyses will be corrected for non-independence of twin observations by using tests based on 
the sandwich or Huber/White variance estimator (except Step 3a). Also, analyses involving age-18 PEs 
will be repeated, where possible, with age-18 clinically-verified psychotic symptoms. 
 
 
The following statistical tables will be populated: 
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Variables Needed at Which Ages (names and labels): 
 
Study: E-Risk 
 
Age 5 
FAMILYID                    Unique family identifier 
ATWINID                     Twin A ID (ex chkdg) 
BTWINID                     Twin B ID (ex chkdg) 
RORDERP5                 Random Twin Order 
RISKS                          Sample Groups 
COHORT                     Cohort 
SAMPSEX                   Sex of Twins: In sample 
ZYGOSITY                  Zygosity 
SESWQ35                   Social Class Composite 
SETHNIC           Ethnicity of Twins 
IQE5                        Childhood IQ  
 
TOTEXTE5  Total Mum & Teacher Externalising Scale - Elder twin 
TOTEMOE5  Total Mum & Teacher Emotional Scale (Ex Somatic) - Elder twin 
 
Age 12 
PSYSYMP01E12       Psychosis Symptom Count-Verified Coding-Elder - 0, 1+ - Elder 
PSYSYMP01Y12       Psychosis Symptom Count-Verified Coding-Elder - 0, 1+ - Younger 
PSYSYMP012E12      Psychosis Symptom Count - Verified Coding - 0, 1, 2+ - Elder   
PSYHALE12               Psychotic symptoms - Hallucinations - Elder   
PSYDELE12               Psychotic symptoms - Delusions - Elder   
PSYTHE12                 Psychotic symptoms - Thought Interference - Elder   
 
FHANYPM12             Proportion of family members with valid data who have any disorder 
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FHSUIREED12         Strong Fam History of suicide, Reeds score >= 80th percentile, Belsky 2012 
 
SHARMSUICE12      Self-Harm/Suicidal Behaviour - P12 – Elder 
SHARMSUICY12      Self-Harm/Suicidal Behaviour - P12 – Younger 
Tim – please can we also have self-harm and suicide attempt separately for elder twin? 
 
SCIIurban3                3 category urban vs nonurban vs rural neighborhood  
 
EX_SVE12         Exposed to severe victimization (0/1), 5-12, E-Twin 
 
Age 18 
POLYVCTZCE18      Poly-victimisation 4 cat (0,1,2,3+) - P18 - Elder 
 
PSYSYMPO1E18      Psychosis Symptom Count (0,1+) – P18 – Elder 
PSYEXPE18          Psychotic Experiences Scale - P18 - Elder 
PSYEXPCE18           Psychotic Experiences (cat) - P18 - Elder  
PSYEXPCY18           Psychotic Experiences (cat) - P18 - Younger  
PSYHALE18              Psychotic symptoms - Hallucinations - P18 - Elder  
PSYDELE18              Psychotic symptoms - Delusions - P18 - Elder  
PSYTHE18                Psychotic symptoms - Thought Interference - P18 - Elder  
FF1E18FIN                Thoughts can be read by another - P18 - Elder  
FF3E18FIN                Sent messages through radio or TV - P18 - Elder  
FF5E18FIN                Being followed or spied on - P18 - Elder  
FF7E18FIN                Heard voices others cannot hear - P18 - Elder  
FF9E18FIN                Felt under the control of special power - P18 - Elder  
FF11E18FIN              Read thoughts of another person - P18 - Elder  
FF13E18FIN              See something others cannot see - P18 – Elder 
FF15E18                    I have become more sensitive to lights or sounds – Elder 
FF16E18                    I feel as though I can’t trust anyone – Elder 
FF17E18                    I worry that my food may be poisoned – Elder 
FF18E18                    People or places I know seem different – Elder 
FF19E18                    I believe I have special abilities or powers – Elder 
FF20E18                    My thinking is unusual or frightening – Elder 
 
SUICATE18               Suicide attempted - P18 - Elder  
SHARME18               Self harm - P18 - Elder  
SHARMSUICE18      Suicide attempt or self harm (age 18) – Elder 
SHARMSUICY18      Suicide attempt or self harm (age 18) – Younger 
MDE_A9_E18         MDE - thoughts of death, suicide - P18 - Elder 
 
 
Notes from psychosis interviews at 12 and 18 (only to be made available to Helen Fisher) 
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