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eMethods. Population Sample, Definitions of Measured Confounders, Validation of 
Diagnoses, Complementary Sensitivity Analyses, and Moderation Effects 
 
Population Sample 

Our original sample consisted of all children born in Sweden 1973-1993 who could be linked to both of 

their biological parents (n=2,176,150).  We chose these years as they captured information on all 

psychiatric disorders and covariates (as the National Patient and Crime registers were available from 

1973) and also on outcomes (as the legal age of responsibility in Sweden is 15 years and we wanted 

the youngest cohorts to have sufficient time to have outcomes). We excluded those who had 

emigrated (n=73,717) or died (n=17,420) before age 15 as well as those who lacked data on parental 

socioeconomic measures (n=5149), thus resulting in a final population size of 2,079,864 individuals 

(95.6% of the targeted population). All of the patients and controls were selected from this sample.  

Definitions of Measured Confounders 

Immigrant status was defined as having at least one biological parent who was born in a non-Nordic 

country. Parental history of psychiatric morbidity and violent criminality indicated whether either 

biological parent had been diagnosed for any psychiatric disorder or had a violent criminal conviction. 

Low family income indicated whether the individual’s disposable family income (e.g., standardized net 

sum of earnings and benefits averaged across both biological parents) measured at the end of the 

year that they turned 15 years of age ranked in the bottom decile of the population. If this information 

was missing, we used data from the previous year or until it became available. We adopted this non-

linear definition because earlier studies have shown that rates of violent convictions are heavily 

concentrated in the most deprived groups in Sweden.1,2 Similar findings have also been observed, 

albeit less pronounced, for violent victimization in Finland.3,4 Low parental educational attainment 

indicated that neither biological parent had achieved secondary school qualifications.  

The individual’s history of violent victimization and perpetration was defined, consistent with the 

literature,5 as an unordered categorical variable with the following four categories: (a) neither victim 

nor perpetrator, (b) victim only, (c) perpetrator only and (d) both victim and perpetrator. The patient 

data was not used to determine perpetration status and the conviction data was not used to define 

victim status.   
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Validation of Diagnoses 

The National Patient Register (NPR) offers a near full coverage (>99%) of all somatic (including 

surgery) and psychiatric inpatient care discharges since 1973 and specialist outpatient visits since 

2001.6 A 2011 review of the validity of all inpatient care diagnoses reported in the NPR found that the 

positive predictive values typically ranged between 85-95%.6 We are unaware of any validation studies 

that have examined victimization diagnoses specifically but there is some evidence suggesting that the 

severity levels of the victimization injuries are valid.7,8 We also note that the violent victimization 

diagnoses have been used in large-scale epidemiological studies conducted not only in Sweden9 but 

also in comparable registers in Finland4 and Denmark.10 Validation studies examining NPR hospital 

admissions for psychiatric and substance use disorders have demonstrated fair to excellent validity 

(Cohen’s kappa>0.70 for schizophrenia and anxiety related disorders; >0.30 for mood and substance 

use disorders).7,11–14 

Complementary Sensitivity Analyses 

We carried out sensitivity analyses using alternative measurement definitions and model specifications 

to test for the stability of the fully adjusted co-sibling estimates (Model IV). First, we used a stricter 

definition of psychiatric disorders by requiring at least two separately occurring episodes and also for 

violent victimization severity by only considering inpatient care cases of victimization and homicidal 

deaths. We further tested for the associations by only considering the “core” psychiatric disorders 

(e.g., anxiety, depression, bipolar disorder and schizophrenia). Second, we tested for alternative 

matching criteria, either by only including unaffected same-sexed siblings or unaffected siblings of 

both sexes born within four years of the patients. Third, to test for potential misclassification bias, we 

excluded individuals who had been diagnosed with having been exposed to an unarmed brawl or fight 

(ICD-10 code: Y04). Lastly, we tested for violent crime arrests (derived from the National Criminal 

Suspects Register) instead of violent crime convictions as outcome. 

Moderation Effects 

We tested for moderation effects by specifying a number of additional statistical models that included 

interaction terms for the following research questions. First, we asked whether the associations 
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between being diagnosed with any psychiatric disorder and the violence outcomes were moderated by 

the individual’s history of violent victimization and perpetration. Second, we asked whether the 

association between being diagnosed with any of the “core” psychiatric disorders (e.g., anxiety, 

depression, bipolar disorder and schizophrenia) and the violence outcomes were moderated by 

comorbid personality disorder, alcohol use disorder and/or drug use disorder. There was little evidence 

of any of the examined moderation effects as none of the interaction terms were statistically significant 

(all p>0.05 following Bonferroni corrections for multiple testing).  
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eTable 1. STROBE Statement 
 

 
Item 
No Recommendation 

Page No 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in 
the title or the abstract 

 

(b) Provide in the abstract an informative and balanced 
summary of what was done and what was found 

1, 3-4 

Introduction 
Background/rationale 2 Explain the scientific background and rationale for the 

investigation being reported 
5,6 

Objectives 3 State specific objectives, including any prespecified 
hypotheses 

6 

Methods 
Study design 4 Present key elements of study design early in the paper 6 

Setting 5 Describe the setting, locations, and relevant dates, including 
periods of recruitment, exposure, follow-up, and data collection 

6, eMethods 

Participants 6 (a) Give the eligibility criteria, and the sources and methods of 
selection of participants. Describe methods of follow-up 

 

(b) For matched studies, give matching criteria and number of 
exposed and unexposed 

7-8, eMethods 

Variables 7 Clearly define all outcomes, exposures, predictors, potential 
confounders, and effect modifiers. Give diagnostic criteria, if 
applicable 

7-8, eMethods 

Data sources/ 
measurement 

8*  For each variable of interest, give sources of data and details 
of methods of assessment (measurement). Describe 
comparability of assessment methods if there is more than one 
group 

6-8, eMethods, 
eTable 2 

Bias 9 Describe any efforts to address potential sources of bias 9, eMethods 

Study size 10 Explain how the study size was arrived at 7-8, eMethods 

Quantitative variables 11 Explain how quantitative variables were handled in the 
analyses. If applicable, describe which groupings were chosen 
and why 

eMethods 

Statistical methods 12 (a) Describe all statistical methods, including those used to 
control for confounding 

8-10, 
eMethods  

(b) Describe any methods used to examine subgroups and 
interactions 

 

(c) Explain how missing data were addressed  

(d) If applicable, explain how loss to follow-up was addressed  

(e) Describe any sensitivity analyses  
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Results 
 

Participants 13* (a) Report numbers of individuals at each stage of study—eg 
numbers potentially eligible, examined for eligibility, confirmed 
eligible, included in the study, completing follow-up, and 
analysed 

eMethods   

(b) Give reasons for non-participation at each stage  

(c) Consider use of a flow diagram   

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, 
clinical, social) and information on exposures and potential 
confounders 

Table 1, 
eMethods 

(b) Indicate number of participants with missing data for each 
variable of interest 

 

(c) Summarise follow-up time (eg, average and total amount)  

Outcome data 15* Report numbers of outcome events or summary measures over 
time 

9-10, 
eFigures1-2 

 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 
estimates and their precision (eg, 95% confidence interval). Make clear 
which confounders were adjusted for and why they were included 

9-11 

(b) Report category boundaries when continuous variables were 
categorized 

 

(c) If relevant, consider translating estimates of relative risk into absolute 
risk for a meaningful time period 

 

Other analyses 17 Report other analyses done—eg analyses of subgroups and 
interactions, and sensitivity analyses 

10-11, eFigure 
3 

Discussion 
Key results 18 Summarise key results with reference to study objectives 11-13 

Limitations 19 Discuss limitations of the study, taking into account sources of potential 
bias or imprecision. Discuss both direction and magnitude of any 
potential bias 

13-15 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity of analyses, results from similar studies, and other 
relevant evidence 

15-16 

Generalisability 21 Discuss the generalisability (external validity) of the study results 15 

Other information 
Funding 22 Give the source of funding and the role of the funders for the present 

study and, if applicable, for the original study on which the present 
article is based 

17 

 

*Give information separately for exposed and unexposed groups. 
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eTable 2. ICD Codes 
 

 
 

ICD-8  
(1969-1986) 

ICD-9  
(1987-1996) 

ICD-10 
 (1997-) 

Violent victimization E960-E969 E960-E969 X85-X99, Y00-Y09 
Schizophrenia 295 295 F20 
Bipolar disorder 296 except 296.2 296 except 296B F30-F31 
Depression 296.2, 300.4 296B, 300E, 311 F32-F39 except F32.3 
Anxiety 300 except 300.4 300 except 300E F40-F42, F44-F45, 

F48 
Personality disorder 301 301 F60-F69 
Alcohol use disorders 291, 303 291, 303, 305A F10 
Drug use disorders 292, 304 292, 304, 305X F11-12, F14-F16, F19 
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eFigure 1. Sex and Age-Adjusted Cumulative Incidence Rates of Subjection to Violence 
Across the First 10 Years After the Onset of Any Psychiatric Disorder in Patients Compared 
With Unaffected Siblings and General Population Control Groups 
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eFigure 2. Sex and Age-Adjusted Cumulative Incidence Rates of Perpetration of Violence 
Across the First 10 Years After the Onset of Any Psychiatric Disorder in Patients Compared 
With Unaffected Siblings and General Population Control Groups 
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eFigure 3. Sensitivity Tests: Alternative Exposure and Outcome Definitions and Matching 
Criteria 
 

 

 

Note: The adjusted hazard ratios refer to within-family estimates comparing differentially exposed 
siblings and adjusted for sex, birth year, birth order and the individual’s history of violent victimization 
and perpetration. As the comparisons are made within families, there is no need to adjust for factors 
that are constant within families. 
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eFigure 4. Sensitivity Test: Associations Between Specific Psychiatric Disorders and 
Subsequent Risks of Subjection to Violence and Perpetration of Violence With and Without 
Adjustments for All Other Psychiatric Disorders 
 

 

 

Note: Model IV: Within-family estimates comparing differentially exposed siblings and adjusted for sex, 
birth year, birth order and the individual’s history of violent victimization and perpetration. As the 
comparisons are made within families, there is no need to adjust for factors that are constant within 
families. Model V: Model IV + mutually adjusted for all other psychiatric conditions. 
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