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SUPPLEMENTARY METHODS
Analysis plan

The analysis plan was pre-registered with the E-Risk Study team, and is available online:
https://sites.google.com/site/dunedineriskconceptpapers/e-risk-approved.

PTSD risk prediction internal validation

We derived a PTSD risk calculator based on a multivariate logistic regression model predicting PTSD in
trauma-exposed participants (Table 2). We tested the internal validity of this model using 1,000 bootstrap
resamples. To generate each bootstrap resample, a sample of n=605 was randomly selected from the original
trauma-exposed sample (n=605 trauma-exposed participants with complete data) with replacement; that is, the
probability of inclusion of any participant at each draw was independent of inclusion at previous draws, and
therefore participants could be included in the bootstrap sample multiple times, once, or not at all. For each
bootstrap sample, the model was trained on the bootstrap sample and then tested in the original trauma-exposed
sample. The average train-test difference was used as an estimate of overfitting (optimism) and adjusted for in
the estimates of prediction performance (Harrell’s method).! Analyses were conducted using R 3.4.22 including
the ‘rms’ package.? This method of internal validation was our preferred method because it has been found to
perform as well as, or better than, other internal validation methods, and to provide stable prediction
performance estimates with low bias.*?

We also tested the internal validity of this logistic regression model using ten-fold cross-validation, for
comparison. To generate ten-fold subsamples, the trauma-exposed sample was randomly split into ten groups of
approximately equal size. The model was trained on nine-tenths of the sample (training dataset), and tested in
the remaining tenth (testing dataset). This training and testing process was repeated ten times, testing on each of
the groups in turn. Model-based predicted probabilities of PTSD from the ten testing datasets were used to
estimate prediction performance. We next tested the internal validity of penalized logistic regression models
using ten-fold cross-validation, to consider whether penalized models produce better prediction performance. Of
note, it is not possible to test the internal validity of penalized models using the bootstrap method described
above and, thus, these analyses further expand the test of sensitivity beyond different internal validation
methods to also examine different regression methods. The aim of penalized regression methods — such as ridge,
Least Absolute Shrinkage and Selection Operator (LASSO), and elastic net — is to address overfitting, reduce
the variability of the regression estimates, and therefore improve prediction accuracy. While standard logistic
regression methods obtain models that maximize a likelihood function, penalized logistic regression methods
obtain models that maximize a likelihood function which also includes a penalty term. The ridge penalty is the
sum of squared coefficients; the LASSO penalty is the sum of absolute coefficients; and the elastic net penalty is
a combination of the ridge and LASSO penalties. LASSO and elastic net methods also allow automatic variable
selection, as the coefficients of weaker predictors are shrunk towards zero. Within each training dataset, to
identify the optimal penalty, we performed ten-fold cross-validation. We then used this penalty when training
the model on the training dataset, and tested this model in the testing dataset. As before, this training and testing
process was repeated ten times, testing on each of the testing datasets in turn; and model-based predicted
probabilities of PTSD from the ten testing datasets were used to estimate prediction performance. We undertook
this process for ridge, LASSO, and elastic net penalized methods.®” Analyses were conducted using R 3.4.22
including the ‘glmnet’ package.?

PTSD risk prediction performance measures

Within these internal validations, model prediction performance was measured in terms of discrimination,
calibration, and overall prediction performance:”-

Discrimination is the ability of the model to distinguish between a trauma-exposed participant without PTSD
and a participant with PTSD. Discrimination was assessed with area under the receiver operating characteristic
curve (AUC) analysis. The AUC quantifies discrimination, and indicates the probability that a participant with
PTSD has a higher model-based predicted probability of PTSD than a trauma-exposed participant without
PTSD, ranging from 0-5 (no discrimination) to 1 (perfect discrimination).

Calibration is the degree of agreement between observed and model-based predicted probabilities of PTSD.
Calibration was assessed with calibration-in-the-large and calibration slope. Calibration-in-the-large is the
intercept of the calibration plot, and compares mean observed and predicted probabilities, indicating the extent
to which predictions are systematically low or high; good calibration is demonstrated by values close to zero.
Calibration slope is the regression slope with the linear predictor as the sole predictor; good calibration is
demonstrated by values close to one.



Overall prediction performance captures aspects of discrimination and calibration. Overall prediction
performance was assessed with the Brier score. The Brier score indicates the mean squared difference between
the observed and predicted probabilities of PTSD; good prediction is demonstrated by low values. As the Brier
score varies depending on the prevalence of the outcome, Brier scores scaled by their maximum possible scores
were calculated, where Brierscaled = 1 — Brier / Briermax. The scaled Brier score corresponds to the proportion of
the mean squared difference between observed and predicted values associated with a non-informative model
that is accounted for by the current model, and ranges from 0% (non-informative prediction) to 100% (perfect
prediction). Of note, it is not possible to calculate scaled Brier scores using the bootstrap internal validation
method described above and, thus, scaled Brier scores were only calculated for models internally validated with
cross-validation.

PTSD risk prediction sensitivity analysis to assess for bias in using twin data

We sought to examine whether the presence of non-independent observations within our twin sample may have
biased our measures of prediction performance. Specifically, higher levels of similarity in the risk profiles of
twins within each pair (compared to unrelated individuals) may have overestimated prediction performance if,
during internal validation, the model was ‘trained’ on one twin and ‘tested’ on their co-twin. To address these
concerns, we performed a sensitivity analysis using ten sub-samples consisting of only one twin per twin pair
(randomly selected in twin pairs where both were trauma-exposed), and compared the average model prediction
performance obtained from bootstrap internal validation in these sub-samples to the performance in the full
trauma-exposed sample.

PTSD risk prediction using cumulative risk score

A risk calculator with multiple predictors may not be straight forward to use in clinical practice. Therefore, we
also derived a PTSD risk calculator with a single cumulative risk score predictor that could be very easily
applied in clinical settings. We generated this risk score by combining statistically significant risk factors for
lifetime PTSD in trauma-exposed participants (from Table 2) into a cumulative risk score (range 0-2; using
criteria: childhood victimization=1, and direct interpersonal index trauma=1). We used this variable to develop a
logistic regression risk prediction model. We tested the validity of this model using 1,000 bootstrap resamples to
obtain overfitting (optimism) bias-corrected estimates of prediction performance. These estimates may be over-
optimistic and this method is not true internal validation because the variables used to generate the score were
pre-selected based on results from this dataset. Model prediction performance was measured in terms of
discrimination, calibration, and overall prediction performance (as above).



SUPPLEMENTARY RESULTS
PTSD risk prediction internal validation

The results of the bootstrap internal validation of the standard (non-penalized) logistic regression model are
described in the main text, and are outlined in Supplementary Table S8. We found similar prediction
performance results for internal validation of the standard (non-penalized) logistic regression model using ten-
fold cross-validation (Supplementary Table S8). Therefore, we have presented only the results from the
preferred bootstrap internal validation method in the main text. Additionally, we found similar prediction
performance results for internal validation of the penalized logistic regression models (Supplementary Table
S8), indicating that these methods do not substantially improve accuracy of our model. Therefore, we have
presented the results from the standard (non-penalized) logistic regression model in the main text.

PTSD risk prediction sensitivity analysis to assess for bias in using twin data

We performed a sensitivity analysis to test whether using non-independent (twin) data biased our internal
validation results. We compared bootstrap internal validation results from ten sub-samples consisting of only
one twin per twin pair (randomly selected in twin pairs where both were trauma-exposed) with results from the
full trauma-exposed sample, and found that the average prediction performance in the sub-samples was similar
to the results in the full trauma-exposed sample. These findings indicate that using twins has not biased our
results. A full description of these analyses is provided in Supplementary Table S9.

PTSD risk calculator formula
Standard logistic regression model:

0dds of lifetime PTSD in trauma-exposed young people = exp(-2-290143 + 0-410078*female sex +
0-2426267*minority ethnicity + -0-1516597*standardized child 1Q + 0-0398603*standardized child
internalizing symptoms + -0-0787415*standardized child externalizing symptoms + 0-4436153*child psychotic
symptoms + 0-8537997*child victimization + 0-1746929*child accident + 0-3622164*socioeconomic
disadvantage + 0-0018585*1ess than two biological parents at home + -0-2306189*family history of mental
illness + 1-827269*direct interpersonal index trauma)

Predicted probability of lifetime PTSD in trauma-exposed young people = odds / (1 + odds)
A full description of these childhood characteristics is provided in Supplementary Table S1, Panel C.
PTSD risk prediction using cumulative risk score

We tested the validity of a PTSD risk calculator based on the PTSD cumulative risk score in trauma-exposed
participants (see Supplementary Methods). First, higher risk scores were more common in participants with
PTSD than in trauma-exposed participants without PTSD (Supplementary Table S10, Panel A), and bootstrap
validated AUC was 0-73, indicating adequate discrimination of trauma-exposed participants with and without
PTSD. Second, validated calibration-in-the-large was 0-00 and calibration slope was 0-99, indicating good
calibration. The observed prevalences of PTSD for each risk score agreed well with bias-corrected predictions,
further indicating good calibration (Supplementary Table S10, Panels B and C). Finally, this prediction model
had a validated Brier score of 0-16, indicating adequate overall risk prediction performance.



SUPPLEMENTARY TABLES

Table S1. Assessment of trauma-exposure, PTSD diagnosis, clinical features, and childhood risk factors

Measure Informant Age, years  Description Reporting Reference
period

Panel A: Trauma exposure and PTSD diagnosis
Trauma exposure Participant 18 Measured using structured interviews to ascertain DSM-5 diagnostic criteria (PTSD criterion A). According to these criteria, Lifetime 10
traumas are defined as events that involve exposure to actual or threatened death, serious injury, or sexual violation; which can be
either directly experienced, witnessed, learned about happening to a close member of the person’s social network, or experienced
by enduring repeated or extreme first-hand exposure to details of the trauma.
(Number of study members who participated at age-18 follow-up who had missing data = 2/2,066)

Index trauma type Participant 18 Index trauma type and category were classified based on qualitative data from the PTSD interview!? and Juvenile Victimization Lifetime 10,11
and category Questionnaire 2" Revision (JVQ-R2)'! adapted as a clinical interview.'? First, we coded index traumas in a set of trauma types. (PTSD
Where index traumas consisted of several trauma types, for example both sexual and physical assault, these were all coded; interview);
therefore, trauma types were not mutually exclusive. Coded trauma types were adapted from the Composite International since age 12
Diagnostic Interview (CIDI)."? Next, we coded index traumas in a set of trauma categories. This variable described mutually years (JVQ-
exclusive subgroups of trauma-exposed individuals, required for analyses which compared subgroups of trauma-exposed R2)

participants. Coded trauma categories were developed based on previous research findings that interpersonal index traumas are
associated with higher rates of PTSD than non-interpersonal index traumas, and that direct index traumas are associated with
higher rates of PTSD than witnessed index traumas.'*!” In order to compare these groups, we developed categories to describe
whether the index trauma was interpersonal (actions of another person intentionally causing or threatening death, injury, or sexual
violation), or not interpersonal (accident or illness); and within these groups further specified whether the index trauma was
directly experienced by the participant, or witnessed only. Other trauma categories were network trauma (a traumatic event
affecting someone in the participant’s network that they learned details of, but did not did not directly experience or witness),
other trauma (any other trauma that did not fall into these categories), and declined to answer (where participants declined to
disclose details of their experience, often due to distress; classed as missing in analyses of predictors of PTSD (n=6)). Trauma
types and categories are listed in Supplementary Table S3. Trauma dossiers from each trauma-exposed participant were
independently coded by two psychiatrists blind to any other information about participants, to indicate types (inter-rater
reliability of kappa=0-83) and categories (inter-rater reliability of kappa=0-89) of index traumas experienced.

PTSD Participant 18 Measured using structured interviews to ascertain DSM-5 diagnostic criteria. Since age 12 10,18
(Number of study members who participated at age-18 follow-up who had missing data = 3/2,066) years,
12 months
Panel B: Clinical features
Major depressive Participant 18 Measured using the Diagnostic Interview Schedule for DSM-IV. 12 months 19
episode (Number of study members who participated at age-18 follow-up who had missing data = 3/2,066)
Generalized Participant 18 Measured using the Diagnostic Interview Schedule for DSM-IV. 12 months 19
anxiety disorder (Number of study members who participated at age-18 follow-up who had missing data = 6/2,066)
Psychotic Participant 18 Measured using structured interviews to assess for seven psychotic symptoms, validated by experts. Participants who had 12 months 20,21
symptoms experienced one or more of these symptoms were classed as having experienced psychotic symptoms (binary variable).
(Number of study members who participated at age-18 follow-up who had missing data = 3/2,066)
ADHD Participant 18 Measured using structured interviews to ascertain DSM-5 diagnostic criteria. 12 months 10,22
(Number of study members who participated at age-18 follow-up who had missing data = 5/2,066)
Conduct disorder Participant 18 Measured using self-completed computer-based surveys to ascertain DSM-IV diagnostic criteria. 12 months 23
(Number of study members who participated at age-18 follow-up who had missing data = 13/2,066)
Alcohol Participant 18 Measured using the Diagnostic Interview Schedule for DSM-IV. 12 months 19
dependence (Number of study members who participated at age-18 follow-up who had missing data = 3/2,066)
Cannabis Participant 18 Measured using the Diagnostic Interview Schedule for DSM-IV. 12 months 19
dependence (Number of study members who participated at age-18 follow-up who had missing data = 0/2,066)



Table S1 cont.

Measure Informant  Age, years Description Reporting Reference

period

Panel B cont.

Other drug Participant 18 Measured using the Diagnostic Interview Schedule for DSM-IV. 12 months 19

dependence (Number of study members who participated at age-18 follow-up who had missing data = 0/2,066)

Nicotine Participant 18 Measured using the Fagerstrom Test of Nicotine Dependence (FTND). Nicotine dependence was defined as a FTND score >4. At time of 24,25

dependence (Number of study members who participated at age-18 follow-up who had missing data = 4/2,066) assessment

Count of mental Participant 18 Count of number of the following conditions experienced: Major depressive episode, generalized anxiety disorder, psychotic 12 months

health conditions symptoms, ADHD, conduct disorder, alcohol dependence, cannabis dependence, other drug dependence, and nicotine
dependence (as above). Variable was coded to give values of 0, 1, 2, 3, and 4+ mental health conditions.

(Number of study members who participated at age-18 follow-up who had missing data = 14/2,066)

Self-harm Participant 18 Participants were asked if they had tried to hurt themselves to cope with stress or emotional pain. Since age 26
(Number of study members who participated at age-18 follow-up who had missing data = 2/2,066) 12 years

Suicide attempt Participant 18 Participants were asked if they had tried to kill themselves. Since age 26
(Number of study members who participated at age-18 follow-up who had missing data = 3/2,066) 12 years

Violent offence UK Police 18 UK Police National Computer records were searched for E-Risk cohort members by the UK Ministry of Justice in February Since age

National 2016. The PNC includes complete history of cautions and convictions after age 10 years for individuals cautioned or convicted 10 years
Computer in the UK. Variable indicates participants who had been cautioned or convicted for a violent offence.
(Number of study members who participated at age-18 follow-up who had missing data = 6/2,066)

NEET Participant 18 Participants were asked if they were studying, working in paid employment, or pursuing a vocational qualification or At time of 27
apprenticeship training. Participants who were not were classed as NEET. assessment
(Number of study members who participated at age-18 follow-up who had missing data = 0/2,066)

Social isolation Participant 18 Measured using the Multidimensional Scale of Perceived Social Support (MPSS), which assesses individuals’ access to At time of 28,29
supportive relationships with family and friends. After reversing the scores so that higher scores reflected greater social isolation,  assessment
participants with summed scores in the top quartile were classed as experiencing social isolation.

(Number of study members who participated at age-18 follow-up who had missing data = 5/2,066)

Loneliness Participant 18 Measured using four items from the UCLA Loneliness Scale (Version 3). Participants with summed scores in the top quartile At time of 28,30
were classed as experiencing loneliness. assessment
(Number of study members who participated at age-18 follow-up who had missing data = 15/2,066)

Service use Participant 18 Participants were asked if they had used services of a general practitioner (GP); a psychologist, counsellor, or psychotherapist; or 12 months
a psychiatrist, for mental health problems.

(Number of study members who participated at age-18 follow-up who had missing data: GP = 2/2,066; psychologist, counsellor,
or psychotherapist = 1/2,066; psychiatrist = 1/2,066)

Panel C: Childhood characteristics

Sex Mother 5 As reported by mothers. At time of
(Number of study members who participated at age-18 follow-up who had missing data = 0/2,066) assessment

Minority ethnicity =~ Mother 5 Participants whose mothers reported their ethnicity as Asian, black, or mixed race were classed as having minority ethnicity. At time of
(Number of study members who participated at age-18 follow-up who had missing data = 0/2,066) assessment

Child IQ Participant 5 Measured using a short form of the Wechsler Preschool and Primary Scale of Intelligence—Revised (WPPSI-R). Using two At time of 31,32
subtests (Vocabulary and Block Design), children’s IQs were prorated following procedures described by Sattler (1992). Results ~ assessment
were standardized.

(Number of study members who participated at age-18 follow-up who had missing data = 14/2,066)

Child internalizing ~ Mother, 5,7,10,12  Combined mother’s Child Behavior Checklist (CBCL) and teacher’s Teacher Report Form (TRF) ratings for withdrawn and 6 months 33,34

symptoms teacher anxious/depressed scales. Ratings were summed across all ages and standardized.

(Number of study members who participated at age-18 follow-up who had missing data = 4/2,066)



Table S1 cont.

Measure Informant Age, years  Description Reporting Reference
period
Panel C cont.
Child externalizing ~ Mother, 5,7,10,12  Combined mother’s Child Behavior Checklist (CBCL) and teacher’s Teacher Report Form (TRF) ratings for delinquent behavior 6 months 33,34
symptoms teacher and aggressive behavior scales. Ratings were summed across all ages and standardized.
(Number of study members who participated at age-18 follow-up who had missing data = 4/2,066)
Child psychotic Participant 12 Measured using structured interviews to assess for seven psychotic symptoms, validated by experts. Participants who had Lifetime 21
symptoms experienced one or more of these symptoms were classed as having experienced psychotic symptoms (binary variable).
(Number of study members who participated at age-18 follow-up who had missing data = 59/2,066)
Child victimization ~ Mother 5,7,10,12  Exposure to several types of victimization was assessed repeatedly when the children were 5, 7, 10, and 12 years of age, and Lifetime 12
dossiers have been compiled for each child with cumulative information about exposure to domestic violence between the
mother and her partner, frequent bullying by peers, physical maltreatment by an adult, sexual abuse, emotional abuse/neglect,
and physical neglect.
(Number of study members who participated at age-18 follow-up who had missing data = 0/2,066)
Child accident Mother 7,10, 12 Parents were asked whether the participants had ever (or since last assessment) experienced a seriously harmful or frightening Lifetime
accident.
(Number of study members who participated at age-18 follow-up who had missing data = 26/2,066)
Socioeconomic Mother 5 Family socioeconomic status was defined through a standardized composite of parental income, education, and occupation. The At time of 35
disadvantage three socioeconomic status indicators were highly correlated (r=0-57-0-67) and loaded significantly onto one latent factor. The assessment
population-wide distribution of the resulting factor was divided in tertiles, and the lowest tertile was used to indicate
socioeconomic disadvantage in these analyses.
(Number of study members who participated at age-18 follow-up who had missing data = 0/2,066)
<2 biological Mother 10 Biological mother or father left the family home at some point before age 10 years. Lifetime
parents at home (Number of study members who participated at age-18 follow-up who had missing data = 62/2,066)
Family history of Mother 12 Mothers were asked to report on their own mental health history and the mental health history of their biological mother, Lifetime 36

mental illness

biological father, biological sisters, biological brothers, as well as the twins’ biological father. Mothers were asked to report if
anyone on the aforementioned list experienced difficulties with substance-use problems, alcohol problems, depression,
psychosis, or suicide attempts.

(Number of study members who participated at age-18 follow-up who had missing data = 56/2,066)

PTSD = post-traumatic stress disorder; ADHD = attention-deficit/hyperactivity disorder; NEET = not in education, employment, or training; IQ = intelligence quotient.



Table S2. Characteristics of the sample

mean __ (sd)
Age 184 0.36
Child IQ 959 (14.6)
Child internalizing symptoms 46.2  (26.0)
Child externalizing symptoms 659 (47.8)
n_ (%)
Monozygotic 1,166 (56.4)
Female sex 1,085 (52.2)
Minority ethnicity 132 (6.4)
Child psychotic symptoms 118 (5.9
Child victimization 558  (27.0)
Child accident 630 (30.9)
<2 biological parents at home 961 (48.0)
Family history of mental illness 1,676 (83.4)

The table presents summary statistics for characteristics of the E-Risk Study members who participated in the age-18 assessments (n=2,066). Where data was missing, we
have used pairwise deletion. A full description of these characteristics is provided in Supplementary Table S1, Panel C.

In addition to this information, the prevalence of mental health conditions, risk events, functional impairment, and service use in E-Risk participants at age 18 is provided in
Table 1.

IQ = intelligence quotient.



Table S3. Prevalence of trauma exposure, PTSD, and PTSD burden, by index trauma type and category

Panel A Panel B Panel C
Trauma exposure . 81D PTSD burden
in trauma-exposed
(n=2,064) (n=Panel A) (n=160)

Any trauma 642 (31'1%) 160 (24:96%) 160 (100-0%)
Index trauma type®
Sexual assault 54 (2:6%) 40 (74:1%) 40  (25:0%)
Physical assault 59 (2:9%) 36 (61:0%) 36 (22:5%)
Interpersonal threat 49  (2:4%) 21 (42:9%) 21 (13:1%)
Motor vehicle accident 54 (2:6%) 7 (13-0%) 7 (4-4%)
Other accident 45 (2:2%) 3 (6:7%) 3 (1-9%)
Illness 23 (1:1%) 6  (26:'1%) 6 (3-8%)
Witnessed domestic violence 35 (1:7%) 17 (48:6%) 17 (10-6%)
Witnessed other interpersonal assault or threat 61  (3:0%) 8 (13:-1%) 8 (5:0%)
Witnessed accident or illness 109 (5:3%) 21 (19-3%) 21 (13:1%)
Network death 95 (4:6%) 19 (20-0%) 19 (11:9%)
Other network trauma 84 (4-1%) 9 (10:7%) 9 (5:6%)
Other trauma 8  (0:4%) 0 (0-0%) 0 (0-0%)
Declined to answer 6 (0:3%) 4 (80-0%) 4 (2:5%)
Index trauma category®
Direct (+/- witnessed) interpersonal assault or threat 138 (6:7%) 79 (57-2%) 79 (49-4%)
Direct (+/- witnessed) accident or illness 122 (5:9%) 16 (13-1%) 16 (10-0%)
Witnessed (not direct) interpersonal assault or threat 80  (3:9%) 12 (15-0%) 12 (7-5%)
Witnessed (not direct) accident or illness 109 (5:3%) 21 (19-3%) 21 (13:1%)
Network trauma 179 (8:7%) 28  (15-6%) 28 (17-5%)
Other trauma 8  (0:4%) 0 (0:0%) 0  (0-0%)
Declined to answer 6 (0:3%) 4 (80-0%) 4 (2:5%)

Panel A lists the prevalence of lifetime trauma exposure, by index trauma type and category, in the overall sample. Panel B lists the prevalence of lifetime PTSD in
participants exposed to each index trauma type and category. Panel C lists the PTSD burden of each index trauma type and category, that is the percentage of all lifetime
PTSD cases associated with each index trauma type and category. Where data was missing, we have used pairwise deletion. A full description of these trauma types and
categories is provided in Supplementary Table S1, Panel A.

2 Type of index trauma, not mutually exclusive — each trauma-exposed participant’s index traumatic experience may consist of several trauma types, for example both sexual
and physical assault.

b Category of index trauma, mutually exclusive — each trauma-exposed participant’s index trauma is classified into one of these categories.



Table S4. Risk of clinical features

Panel A: Panel B: Panel C:
Trauma-exposed PTSD S8y
vs. no PTSD
vs. unexposed vs. no PTSD .
in trauma-exposed
OR  (95% CI) OR  (95% CI) OR  (95% CI)
Mental health conditions (past 12 months)
Major depressive episode 2-16  (1:73,2-71) 5-84 (4:21,8-10) 466 (3-22,6°76)
Generalized anxiety disorder 2-21  (1-58,3-10) 4-83 (3-17,7-35) 3-84 (2:36,6°24)
Psychotic symptoms 2-64 (1-38,5-04) 8-44 (4-41,16-15) 9-83 (3-72,25-97)
ADHD 192 (1-41,2:63) 2-36  (1-52,3-67) 1-67 (1-00,2-78)
Conduct disorder 2-29  (1-78,2-94) 2-28 (159, 3-29) 1-37  (0-92,2-03)
Alcohol dependence 1-48 (1-12,1-95) 262 (1-80,3-81) 2:41 (1-56,3-73)
Cannabis dependence 2:25  (1-43,3-54) 2:34  (1-29,4-22) 1-44  (0-75,2:77)
Other drug dependence 352 (1:36,9-12) 7-87 (3:00,20-62) 5-46 (1-58,18-84)
Nicotine dependence 1-75  (1-27,2-42) 321 (2-14,4-84) 274  (1-72,4-38)
Any of above 1-93  (1-59,2-34) 479 (3-28,6-98) 366 (2-45,5-48)
Risk events (since age 10-12 years)
Self-harm 3-61 (2:77,4-70) 8-05 (5-64,11-48) 4-69 (3-16,6-95)
Suicide attempt 4-85 (2-89,8-13) 10-17  (6-21, 16-65) 5-80 (3-18,10-56)
Violent offence 1-68 (1-17,2-40) 3-08 (1-82,5-23) 2-70  (1-43,5-09)
Functional impairment (at time of assessment)
NEET 2-09 (1-58,2-76) 324 (2-17,4-84) 2-31 (1-47,3-63)
Social isolation 1-50 (1-22,1-84) 2-75  (1-97,3-84) 2-44 (1-69,3-55)
Loneliness 1-82  (1-47,2-24) 3-42  (2-42,4-84) 270  (1-84,3-96)
Service use for mental health (past 12 months)
General practitioner 2-19  (1-64,2-93) 4-48 (3-02,6-65) 345 (2:17,5-49)
Psychologist, psychotherapist, or counsellor 1-90 (1-32,2-75) 407 (2:60, 6-38) 3:60 (2:10,6-16)
Psychiatrist 2-59  (1:41,4-77) 7-18  (3-80,13-57) 6-57  (2-80, 15-41)

The table presents unadjusted odds ratios (95% confidence intervals) for the associations between lifetime trauma exposure and each clinical feature in the overall sample
(Panel A), between lifetime PTSD and each clinical feature in the overall sample (Panel B), and between lifetime PTSD and each clinical feature in trauma-exposed
participants (Panel C), all calculated using logistic regression models with robust standard errors accounting for clustering within families. Where data was missing, we have
used pairwise deletion. A full description of these clinical features is provided in Supplementary Table S1, Panel B.

Bold text signifies statistical significance with p<0-05.

PTSD = post-traumatic stress disorder; ADHD = attention-deficit/hyperactivity disorder; NEET = not in education, employment, or training.



Table S5. Prevalence of clinical features (12-month PTSD)

Panel A: Panel B: Panel C: Panel D: Panel E: Panel F:
Overall sample Trauma-unexposed Trauma-exposed m?lvze.l;ﬁg:?l:n lg)":"eS’D n’f)rlazu_ I;i‘:t’;lp;?g]’) 12-month PTSD

(n=2,066) (n=1,422) (n=642) (n=1,973) (n=551) (n=90)

n_ (%) n_ (%) n_ (%) n_ (%) n_ (%) n_ (%)
Mental health conditions (past 12 months)
Major depressive episode 414 (20°1) 227  (16-0) 187  (29-2) 361 (18-3) 134 (24-4) 52 (57-8)
Generalized anxiety disorder 153 (7-4) 79 (56) 74 (11'5) 124 (6°3) 45 (82) 29  (32-2)
Psychotic symptoms 39 (19 18 (1:3) 21 (33) 29  (1'5) 11 (20 9 (10-0)
ADHD 171 (8-3) 94 (6°6) 77  (12:0) 152 (7°7) 58 (10-5) 18 (20-0)
Conduct disorder 309  (15°1) 162 (11-5) 146 (22-9) 282 (14-4) 120 (21-9) 25 (281)
Alcohol dependence 263 (12:7) 161  (11:3) 102 (15-9) 241 (12-2) 80 (14-5) 21 (23-3)
Cannabis dependence 89 (43) 45  (3-2) 44 (6'9) 78 (4-0) 33 (6°0) 11 (12-2)
Other drug dependence 18  (0-9) 7 (05 11 17 14 (0-7) 7 (1-3) 4 44
Nicotine dependence 183 (89 104 (7-3) 78 (12-2) 158  (8:0) 54 (9-9) 23 (25°6)
Any of above 886 (435) 538 (384 346  (54-6) 812 (417 274 (50-4) 71 (79-8)
Risk events (since age 10-12 years)
Self-harm 280 (13-6) 120  (8-4) 160  (25-0) 235 (11'9) 115 (209) 44 (489
Suicide attempt 79 (39 26 (1-8) 53 (83) 60 (3-0) 34 (62) 18  (20-0)
Violent offence 99 (4:8) 57 (4-0) 42 (6:6) 89 (45 32 (59 10 (11-2)
Functional impairment (at time of assessment)
NEET 239 (11-6) 128  (9-0) 110 (17-1) 212 (10-7) 84 (15-2) 25 (27-8)
Social isolation 577  (28-0) 360  (25-4) 217 (33-8) 530  (26'9) 170 (30-9) 46 (5141
Loneliness 541  (26'4) 320 (22°6) 221 (347) 489  (25-0) 169 (31-0) 51 (57°3)
Service use for mental health (past 12 months)
General practitioner 215 (10-4) 113 (8-0) 102 (15-9) 182 (9-2) 69 (12'5) 32 (35'6)
Psychologist, psychotherapist, or counsellor 133 (6°4) 73 (5D 60 (9-3) 112 (57) 39 (71 20 (22-2)
Psychiatrist 45 (2-2) 21 (15 24 (37 31 (1-6) 10 (1-8) 14 (15-6)

The table lists the prevalence of each clinical feature in the overall sample (Panel A), trauma-unexposed participants (Panel B), trauma-exposed participants (Panel C),
participants without 12-month PTSD in the overall sample (Panel D), participants without 12-month PTSD in the trauma-exposed sub-sample (Panel E), and participants with
12-month PTSD (Panel F)- Where data was missing, we have used pairwise deletion. A full description of these clinical features is provided in Supplementary Table S1,
Panel B.

PTSD = post-traumatic stress disorder; ADHD = attention-deficit/hyperactivity disorder; NEET = not in education, employment, or training.
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Table S6. Risk of clinical features (12-month PTSD)

Panel A: Panel B: Panel C:
12-month PTSD

Trauma-exposed 12-month PTSD
vs. unexposed vs. no 12-month PTSD Vb [0 L2 monin LEAESLD)
in trauma-exposed

OR  (95% CI) OR  (95% CI) OR  (95% CI)
Mental health conditions (past 12 months)
Major depressive episode 2-16  (1:73,2-71) 6-10 (4-01,9-27) 4-25 (2:72,6-62)
Generalized anxiety disorder 2-21  (1-58,3-10) 7-07 (4-42,11-29) 5-34 (3-18,8:95)
Psychotic symptoms 2-64 (1-38,5-04) 7-44 (3-48,15-90) 5-44  (2-29,12-95)
ADHD 1492 (1-41,263) 2:99  (1-76,5-06) 2412 (119,3:77)
Conduct disorder 2-29  (1'78,2-94) 2-33  (1:47,3-68) 1-39  (0-86,2-25)
Alcohol dependence 1-48 (1-12,1-95) 2-18  (1:31,3-63) 1-79  (1:03,3:10)
Cannabis dependence 2:25  (1-43,3-54) 338  (1:72,6-67) 219 (1:07,4-47)
Other drug dependence 352 (1:36,9-12) 6:51 (2:09,20-31) 3-61 (1:03,12:69)
Nicotine dependence 1-75  (1-27,2-42) 393 (2:39,6-48) 315  (1-84,5-40)
Any of above 1-93  (1-59,2-34) 5-51 (3-27,9-28) 3-89 (2:27,6°65)
Risk events (since age 10-12 years)
Self-harm 3-61 (2:77,4-70) 7-07 (4-54,11-02) 362 (2:28,5'75)
Suicide attempt 4-85 (2-89,8-13) 7-96 (450, 14-09) 379 (2:04,7-04)
Violent offence 1-68 (1-17,2-40) 2-67 (1-32,5-40) 2:05 (096, 4-39)
Functional impairment (at time of assessment)
NEET 2-09 (1-58,2-76) 319 (1-97,5-18) 2-14  (1-28,3-57)
Social isolation 1-50 (1-22,1-84) 2-84 (1-81,4-45) 2-:34  (1-47,3-74)
Loneliness 1-82  (1-47,2-24) 4-03 (2-54,6-41) 2-99 (1-85,4-86)
Service use for mental health (past 12 months)
General practitioner 2-19  (1-64,2-93) 5-42  (3-39,8-67) 3-85 (2:31,6'41)
Psychologist, psychotherapist, or counsellor 1-90 (1-32,2-75) 474 (2-83,7-96) 375 (2:12,6:°64)
Psychiatrist 2-59  (1-41,4:77) 11-53  (5-87,22-65) 9-97  (4-:33,22-95)

The table presents unadjusted odds ratios (95% confidence intervals) for the associations between lifetime trauma exposure and each clinical feature in the overall sample
(Panel A), between 12-month PTSD and each clinical feature in the overall sample (Panel B), and between 12-month PTSD and each clinical feature in trauma-exposed
participants (Panel C), all calculated using logistic regression models with robust standard errors accounting for clustering within families. Where data was missing, we have
used pairwise deletion. A full description of these clinical features is provided in Supplementary Table S1, Panel B.

Bold text signifies statistical significance with p<0-05.

PTSD = post-traumatic stress disorder; ADHD = attention-deficit/hyperactivity disorder; NEET = not in education, employment, or training.
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Table S7. Risk of clinical features, adjusted for other mental health conditions

Trauma-exposed PTSD vs. no PTSD !’TSD vs. no PTSD
vs. unexposed in trauma-exposed
OR  (95% CI) OR  (95% CI) OR  (95% CI)
Adjusted for Risk events (since age 10-12 years)
major depressive Self-harm 303 (2:29,4-01) 4-93  (3-26,7-45) 312 (2:02,4-81)
episode Suicide attempt 366 (2:17,6°18) 5-55 (3-21,9-59) 3-53  (1-82,6-83)
Violent offence 1-53  (1-06,2-21) 2-58 (1-45,4-58) 2-30  (1-15,4-60)
Functional impairment (at time of assessment)
NEET 1-86 (1-41,2-47) 2-41 (1-57,3-70) 1-75 (1-07,2-87)
Social isolation 135  (1:09,1:66) 2-11  (1-50,2-98) 1-86 (1:26,2:74)
Loneliness 1-53  (1-23,1-91) 2-13  (1-48,3-07) 1-68 (1:11,2-54)
Service use for mental health (past 12 months)
General practitioner 1-63 (1-19,2:23) 2-:20  (1:37,3-53) 2-:04 (1-20,3-48)
Psychologist, psychotherapist, or counsellor 1-:31  (0-88,1-95) 1-81 (1-09,3-01) 191 (1-06,3-44)
Psychiatrist 1-80  (0-98,3-28) 3-41 (176, 6:60) 3-14  (1-28,7-73)
Adjusted for Risk events (since age 10-12 years)
psychotic Self-harm 352 (2:68,4:61) 729 (5:04,10-53) 416 (2:77,6-23)
symptoms Suicide attempt 4-52  (2:66,7-67) 8:60 (501, 14-75) 544 (2-93,10-10)
Violent offence 1-64 (1-15,2:36) 295 (1:69,5-15) 270 (1-42,5-15)
Functional impairment (at time of assessment)
NEET 2:03 (1-54,2-69) 301 (2:00,4-52) 207 (1-31,3-29)
Social isolation 1-47 (1-20,1-81) 2-64 (1-88,3-71) 2-37  (1-62,3-46)
Loneliness 1-77 (1-44,2°19) 317 (2-23,4-52) 2-42  (1-63,3-58)
Service use for mental health (past 12 months)
General practitioner 2-10 (1-56,2-82) 3-97  (2:61,6-03) 321 (1'99,5-17)
Psychologist, psychotherapist, or counsellor 1-74  (1-19,2:55) 320 (1-92,5-35) 3-04 (1:70,5-41)
Psychiatrist 2-25 (1-18,4-27) 5-11  (2-33,11-23) 5-24  (1-99,13-75)
Adjusted for count  Risk events (since age 10-12 years)
of mental health Self-harm 2:68 (2-01,3-57) 4-69 (3-10,7-11) 3-19  (2:06,4-94)
conditions Suicide attempt 309 (1-81,5-29) 4-82 (268, 8-69) 3-59 (1-81,7-12)
Violent offence 1-18  (0-79, 1-77) 1-:69  (0-92,3-09) 1-83  (0-90, 3-70)
Functional impairment (at time of assessment)
NEET 162 (1-19,2:19) 1-85 (1-16,2:95) 1-50  (0-90, 2-52)
Social isolation 1-27  (1:03,1:57) 2:05 (1-44,2-92) 191 (1-29,2-82)
Loneliness 141 (1-13,1:76) 1-99 (1:37,2:91) 1-62 (1:05,2-51)
Service use for mental health (past 12 months)
General practitioner 1-54 (1-12,2:13) 2-33  (1:43,3-82) 2-26  (1-32,3-88)
Psychologist, psychotherapist, or counsellor 1-:26  (0-83,1-89) 195 (1-15,3:32) 2-16  (1-19,3-92)
Psychiatrist 1-60  (0-86,2-99) 3-29  (1:62,6°69) 3-59 (1:41,9-14)

The table lists odds ratios (95% confidence intervals) for the associations between [1] lifetime trauma exposure and each clinical feature in the overall sample, [2] lifetime
PTSD and each clinical feature in the overall sample, and [3] lifetime PTSD and each clinical feature in trauma-exposed participants, adjusted for mental health conditions as
indicated in the first column (major depressive episode, psychotic symptoms, or count of mental health conditions), calculated using logistic regression models with robust
standard errors accounting for clustering within families. Where data was missing, we have used pairwise deletion. A full description of these clinical features is provided in
Supplementary Table S1, Panel B.

Bold text signifies statistical significance with p<0-05. PTSD = post-traumatic stress disorder; NEET = not in education, employment, or training.
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Table S8. PTSD risk calculator sensitivity analysis to compare different methods of internal validation and penalized models

Logisti o Ay q Ridge penalized LASSO penalized Elastic net penalized
TERIGICITEH DN LA L BLGH T DTG, logisti i del logistic regression model logistic regression model
bootstrap ten-fold cross-validation ORISHIC regression mocet, 8 8 PN 8 8 PPN
internal validation internal validation ten‘-fold cross-Yallt.latlon ten.-fold cross-yallc‘latlon ten.-fold cross-yallc‘latlon
internal validation internal validation internal validation
Risk Discrimination
prediction AUC 0-74 0-74 0-74 0-74 0-74
performance  Calibration
measure Calibration-in-the-large -0-10 0-00 0-00 0-00 0-00
Calibration slope 0-90 0-87 1-05 1-03 1-05
Overall
Brier 0-15 0-15 0-15 0-15 0-15
Brierseated — 0.17 0.17 0.17 0.17
Predictors, Individual characteristics
odds ratios Female sex 1-51 1-51 1-44 1-35 1-38
Minority ethnicity 1-27 1-27 1-26 - 1-03
Child 1Q* 0-86 0-86 0-89 0-92 0-91
Child internalizing symptoms? 1-04 1-04 1-06 - -
Child externalizing symptoms® 0-92 0-92 0-96 - -
Child psychotic symptoms 1-56 1-56 1-49 1-25 1-31
Child victimization 2-35 2:35 1-95 2-00 1-9
Child accident 1-19 1-19 1-13 -
Family characteristics
Socioeconomic disadvantage 1-44 1-44 1-36 1-25 1-28
<2 biological parents at home 1-00 1-00 1-03 - -
Family history of mental illness 0-79 0-79 0-83 - 0-96
Index trauma category
Direct (+/- witnessed) 622 622 454 5.40 510

interpersonal assault or threat

The PTSD risk calculator was first derived using the standard multivariate logistic regression model predicting lifetime PTSD in trauma-exposed participants (Table 2). The
table shows the internally validated risk prediction performance of this model, using bootstrap resampling and ten-fold cross-validation. The PTSD risk calculator was then
derived using penalized multivariate logistic regression models predicting lifetime PTSD in trauma-exposed participants (penalty terms were an average of the optimal
penalties found across the ten folds). The table shows the internally validated risk prediction performance of these models, using ten-fold cross-validation. The table also
shows odds ratios for predictors based on these models.
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Table S9. PTSD risk calculator sensitivity analysis to assess for bias in using twin data

Risk prediction performance Ll . . . . L B:. . . . .
measure Trauma-exposed participants Trauma-exposed participants, subsamples consisting of one twin per twin pair (n=484)
(n=605) 1 2 3 4 5 6 7 8 9 10 Average

Discrimination

AUC 0-74 0-74 0-74 0-76 0-75 0-76 0-76 0-77 0-79 0-77 0-74 0-76
Calibration

Calibration-in-the-large -0-10 -0-13 -0-13 -0-12 -0-13 -0-12 -0-11 -0-11 -0-11 -0-12 -0-12 -0-12

Calibration slope 0-90 0-87 0-87 0-88 0-87 0-88 0-88 0-89 0-88 0-88 0-88 0-88
Overall

Brier 0-15 0-15 0-15 0-14 0-15 0-14 0-15 0-14 0-14 0-14 0-15 0-15

The PTSD risk calculator was derived using the multivariate logistic regression model predicting lifetime PTSD in trauma-exposed participants (Table 2). Panel A shows the
bootstrap internally validated risk prediction performance of this model which was developed in all trauma-exposed participants. We were concerned that using non-
independent (twin) data may bias our internal validation results, and undertook a sensitivity analysis to test this, shown in Panel B. In this sensitivity analysis, we tested ten
subsamples consisting of only one twin per twin pair (randomly selected in twin pairs where both were trauma-exposed). The average prediction performance was similar to
the results of the full trauma-exposed sample (Panel A), indicating that using twins has not biased our results.
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Table S10. PTSD cumulative risk score in trauma-exposed participants

Risk score Panel A: Panel B: Panel C:
Observed Bias-corrected
Tral:lr(r)u;)-’;)é;]);)sed, Traunl:ai:gx])posed, PTSD prevalence PTSD odds ratio PT;]le;;;};ged

(n=456) (n=149) (n=Panel A) (n=605)
n_ (%) n_ (%) n_ (%) OR  (95% CI)

0 295 (64:7) 36 (24-2) 36 (10-9) Reference 0-121

1 141 (309 74 (49:7) 74 (34-4) 430 (2:77,6-67) 0-345

2 20 (44 39 (26:2) 39 (66°1) 15-98  (8:40, 30-40) 0-620

We generated this PTSD cumulative risk score by combining statistically significant risk factors for lifetime PTSD in trauma-exposed participants (from Table 2) into a
cumulative risk score (range 0-2; using criteria: childhood victimization=1, and direct interpersonal index trauma=1). Panel A lists the percentage of trauma-exposed
participants without PTSD and those with lifetime PTSD who had each risk score. Panel B lists the observed prevalence of lifetime PTSD in trauma-exposed participants
with each risk score, and the odds ratios (95% confidence intervals) for associations between each risk score versus 0 and PTSD, calculated using logistic regression with
robust standard errors. We tested the validity of this model using 1,000 bootstrap resamples to obtain overfitting (optimism) bias-corrected estimates of prediction
performance. Panel C lists the bias-corrected predicted probability of lifetime PTSD in trauma-exposed participants with each risk score, based on this validation.
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