Appendix

Table 1 – Counties with Primary Care Coverage over Specific Years

Blekinge (2009 - 2016), Dalarna (2005 - 2013), Värmland (2005 - 2015), Kalmar Län (2007 - 2016), Sörmland (1992 - 2017), Uppsala Län (2005 - 2015), Västernorrland (2008 - 2015)  Norrbotten Län (2001 - 2014), Gävleborg (2010 - 2017), Gotland (2011 – 2018), Halland (2007 -  2014),  Jönköpings Län (2008 - 2014), Kronoberg (2006 - 2016), Skåne (1989 - 2018), Västerbotten (1992- 2018), Östergötland (1990 - 2014), Stockholms Län (2003 - 2016), and Västra Götaland (2000 - 2013).


Table 2 
Calculation of the Familial Genetic Risk Score (FGRS)
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The dataset for the calculations includes:

Column1 = Identification number of the proband

Column2 = Identification number of the relative (1st to Sth degree relatives)

Column3 = Proportion of shared additive genetic effects (0.03125 to 0.50) with the proband

Year of Birth of relative

Sex of relative

Age at registration for trait

Column7 = Age at end of follow-up (2018-12-31 or age at death, or age at emigration whichever came first)

Step 1: Using all unique relatives with a registration for the disorder, we non-parametrically estimated the distribution of
Age at first registration. The empirical distribution is used to obtain weights for relatives without a registration for the
disorder, in order to account for the proportion of the time-at-risk period they had completed at the end of follow-up.
For example, for relatives at age x at end of follow-up, the weight corresponds to the proportion of relatives registered for
the trait that had been registration at age x. For relatives born prior to 1958 we subtracted age at the end of follow-up
with the following formula: 1958 - Year of birth of relative. This modification was done in order to control for registration
effects (i.e, most registers in Sweden start in 1973 suggesting that relatives from early birth cohorts do not have the
possibility to be registered at younger ages). Note that all relatives with the disorder are weighted one.

Step 2: Transform the binary variable (trait yes/no) into a z-score based on the threshold for each trait. The underlying
liability of the individual is not assessable. Instead we estimated the mean of the underlying liability to obtain sex and birth
decade specific Z-scores for relatives with the trait registration and relatives without the trait. We generate n random
numbers from a N(0, 1) distribution and estimate the mean for relatives registered with the disorder (i.e., mean of the
observations above the threshold) and for relatives without a registration (i.e., mean of all observation below the
threshold). The thresholds are calculated for each decade of birth and sex.

Step 3: Correct for cohabitation effects. To estimate the cohabitation effect (i.e. “shared environment”), we created a
database with all individuals in the Swedish population born in Sweden 1955-1990. We also included the number of years,
during ages 0-15, that individuals resided in the same household as their biological father. We thereby were able to define
two kinds of families i) “not-lived-with” father families (offspring never resided for more than 1 year in the same
household or in the same community as their biological father); ii) “lived-with” father (offspring resided a minimum of 13
year in the same household as their biological father. We performed a logistic regression model with the binary trait in
offspring as outcome and the binary trait in father, type of father, and their interaction as predictors. We used the
interaction term as the difference of effect between genes only and genes + environment. The same approach was
performed for half-siblings where we compared those who were reared together versus reared apart.

Step 4: Calculate the product for each relative using the four components:

i) Z-score (reflecting sex and year of birth adjusted rates)

ii) Weight (reflecting the proportion of risk period they had completed)
iii) Cohabitation effects

iv) Proportion of shared genetic effects (0.03125 —0.5) with the proband

Step 5: Average the product calculated in step 4 across all relatives to a proband

Step 6: Correct for the number of relatives. We multiplied the results from step 5 with a shrinkage factor. Shrinkage factor
(SF): B/(B+A/C). It produces more shrinkage if B and C are small and A is large.

(A) the variance of the z-score of the disorder across all relatives,

(B) the variance in the mean z-score across all probands,

(C) the weighted number of relatives for each proband (sum of Column 3 across each proband).

Step 7: Correct for difference by year of birth and county differences. There are 21 counties in Sweden. For each proband
we used the county they had resided in during the maximum number of years (measured from 1969 and onwards) We
standardized the risk score by year of birth and county of the proband into a z-score with mean 0 and SD 1.





