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Registries Used

Linking was achieved via the unique individual 10-digit personal ID number assigned at birth or immigration to all Swedish residents. In order to preserve confidentiality this ID number was replaced by a serial number. The following sources were used to create our database: Total Population Register, containing annual data on family status; Multi-Generation Register, providing information on family relations; Swedish Hospital Discharge Register, containing all hospitalizations for all Swedish inhabitants from 1964-2010; Swedish Prescribed Drug Register, containing all prescriptions in Sweden picked up by patients from 2005 to 2010; Outpatient Care Register, containing information from all outpatient clinics from 2001 to 2010; Primary Health Care Register, containing outpatient diagnoses from 2001-2007 for 1 million patients from Stockholm and middle Sweden; Swedish Crime Register, containing national data on all convictions from 1973-2011;  Swedish Suspicion Register, containing national data on all individuals strongly suspected of crime from 1998-2011; Swedish Mortality Register, containing all causes of death; and the Population and Housing Censuses that provided information on household status in 1960, 1965, 1970, 1975, 1980, and 1985. In the database household was defined as follows: From 1960 to 1985 (every 5th year) we use the variable householdID from the Population and Housing Census. The householdID includes all individuals living in the same dwelling. For the years we did not have information, we approximated the householdID with the information from the year closest in time. From 1986 and onwards (every year) we used the FamilyID from the Total Population Register. The FamilyID is defined by individuals that are related or married and who are registered at the same property (a person can only be part of one family). In addition, adults who are registered at the same property and have common children, but are not married, are registered in the same family.

Definitions of Drug Abuse, Alcohol Use Disorders and Criminal Behavior

DA was identified in the Swedish medical and mortality registries by ICD codes (ICD8: Drug dependence (304); ICD9: Drug psychoses (292) and Drug dependence (304), Nondependent abuse of drugs (305; excluding 305.0); ICD10: Mental and behavioral disorders due to psychoactive substance use (F10-F19), except those due to alcohol (F10) or tobacco (F17)); in the Suspicion Register by codes 3070, 5010, 5011, and 5012, that reflect crimes related to DA; and in the Crime Register by references to laws covering narcotics (law 1968:64, paragraph 1, point 6) and drug-related driving offences (law 1951:649, paragraph 4, subsection 2 and paragraph 4A, subsection 2). DA was identified in individuals (excluding those suffering from cancer) in the Prescribed Drug Register who had retrieved (in average) more than four defined daily doses a day for 12 months from either of Hypnotics and Sedatives (Anatomical Therapeutic Chemical (ATC) Classification System N05C and N05BA) or Opioids (ATC: N02A). 

Criminal behavior (CB) was identified by registration in the Swedish Crime register which excluded convictions for minor crimes like traffic infractions. 
We assessed CB using the following criminal conviction types during the entire follow up period: (aggravated) assault, illegal threats, intimidation and illegal coercion, threats or violence against a police officer, (aggravated) robbery, murder, manslaughter or filicide, kidnapping, arson, sexual crimes (excluding prostitution and the buying of sexual services but including child pornography), fraud, forgery and dishonesty, and embezzlement, theft, vandalism, vandalism causing danger to the public and trespassing. 

Alcohol use disorder (AUD) was defined by ICD codes for main and secondary diagnoses from Swedish medical registries for the following diagnoses: ICD9: alcohol-related psychiatric disorders (291), alcohol dependence (303), alcohol abuse (305A), alcohol-related polyneuropathy (357F), alcohol-related cardiomyopathy (425F), alcohol-related gastritis (535D), alcoholic fatty liver, alcohol hepatitis, alcoholic cirrhosis, unspecified liver damage caused by alcohol (571A-D), toxic effects of alcohol (980), alcoholism (V79B); ICD10: alcohol6 related psychiatric and behavioral disorders (F10, excluding acute alcohol intoxication: F10.0), rehabilitation of a person with alcohol abuse (Z50.2), guidance and medical advice to a person with alcohol abuse (Z71.4), alcohol-related pseudo-Cushing syndrome (E24.4), alcohol-related degeneration of the nervous system and brain (G31.2), alcohol-related polyneuropathy (G62.1), alcohol-related myopathy (G72.1), alcohol-related cardiomyopathy (I42.6), alcohol-related gastritis (K29.2), liver diseases caused by alcohol (K70.0-K70.9), acute pancreatitis caused by alcohol (K85.2), chronic pancreatitis caused by alcohol (K86.0), treatment of pregnant alcoholic woman (O35.4), toxic effects of alcohol (T51.0-T51.9), and based on Anatomical Therapeutic Chemical (ATC) codes in the Prescribed Drug Register: disulfiram (N07BB01), acamprosate (N07BB03), or naltrexone (N07BB04). Additionally, we identified individuals with at least two convictions of drunk driving (law 1951:649) or drunk in charge of maritime vessel (law 1994:1009) in the Crime register. We used the Cause of Death Register to obtain data on alcohol-associated death and used the same codes as above.
Supplementary Table S1
Test of homogeneity of Parameters for the Full-Sib Based Trios
	
	
	RMSEA
	CFI
	TLI

	DA
	FS+Step+HS
	0.009 
	0.994
	0.995

	
	Independent models
	0.012 
	0.996
	0.991

	CB
	FS+Step+HS
	0.015 
	0.992
	0.992

	
	Independent models
	0.022 
	0.994
	0.984

	AUD
	FS+Step+HS
	0.008 
	0.990
	0.991

	
	Independent models
	0.016 
	0.985
	0.962


Supplementary Table S2
Test of homogeneity of Parameters for the Half-Sib Based Trios
	
	
	RMSEA
	CFI
	TLI

	DA
	Full model
	0.011 
	0.989
	0.989

	
	Independent models
	0.027 
	0.908
	0.928

	CB
	Full model
	0.013 
	0.984
	0.987

	
	Independent models
	0.015 
	0.985
	0.985

	AUD*
	Full model
	0.000 
	1.000
	1.000

	
	Independent models
	0.000 
	1.000
	1.000


* We have explored these unusual results extensively. They appear to arise because the chi-square statistics are equal to or less than the degrees of freedom, perhaps because of low prevalence. What is clear is that regardless of how we aggregate these groups, the fit of the full and independent model are extremely similar. 

Supplementary Table S3
Test of homogeneity of Parameters for the Full and Half-Sib Based Trios
	
	
	RMSEA
	CFI
	TLI

	DA
	Full model
	0.010 
	0.993
	0.993

	
	Independent models
	0.011 
	0.993
	0.993

	CB
	Full model
	0.015
	0.993
	0.993

	
	Independent models
	0.015 
	0.993
	0.992

	AUD
	Full model
	0.007 
	0.993
	0.992

	
	Independent models
	0.015 
	0.993
	0.992


