Construction of environmental variables in GS:SFHS
These included an estimate of the effect of common parents, whereby individuals who shared two parents were assigned a same unique number in a ‘full-sibling’ variable, which reflects the shared environment of full-siblingss. Secondly, we estimated the shared environmental effect between couples by assigning the same unique number to each pair of individuals (with different sex) with a common child in a variable ‘spouse’. Thirdly, we created two household variables: ‘old-household’ and ‘young-household’. The household variables were used in order to distinguish the household effect which only involves nuclear family members from the genetic effect tracked by both close and distant relatives. The household effect is reflected by assigning a same unique number for all members who live in the same household.  For large families with a three-generation family structure (the family contains grandparents, parents and grandchildren), the design of the two variables corresponded to the shared household environment of the older-nuclear family made up of grand-parents and parents, and the younger-nuclear family made up of parents and grandchildren. For small families with a two generation structure (the family only contains parents and children), the household effect from the nuclear family will be reflected in the old-household variable if the average age of the parents is larger than 59, whereas the household effect will be reflected in the young-generation variable if the average age of the parents was less than 59. A procedure for selecting appropriate age cut-off was derived as follows: First, families with a three-generation structure and families with a two-generation structure were identified. Among families with a three-generation structure, the mean age of the parents in older-nuclear-families was 74 and the mean age of the parents in younger-nuclear-families was 49. Secondly, the age cut-off of 59 for the families with two-generation structure was selected by testing the empirical age cut-offs from 49 to 74 (step=1). The cut-off that minimized the sum of the variance of age between the nuclear families included in the old-household variable and the variance of age between the nuclear families included in the young-household variable was selected and found to be 59. This cut-off of 59 years also produced approximately equal numbers in the old-nuclear family group and the young-nuclear family group.

Supplementary material: derivation of sib, spouse and household variables
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Senariol: subjects 1,2,3,4,5,6,7,8,9,10,11,12 are genotyped
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image2.tiff
Senario2: subjects 1,2,3,4,5,6 are genotyped

-- 1 nuclear family: 1_2

-- need to use cutoff 59 to decide which hhold effect the nuclear family 1_2 belongs to.

-- 59 is the cutoff for parents’ average age in a nuclear family.

-- Which hhold effect? calculate average age of parents in the nuclear family 1_2: (87+85)/2=86>59, so
this nuclear family belongs to old hhold, subjects 1,2,4,5 will have 1_2 in old hhold variable. For subjects
3 and 6, they would be assigned a family id if their parents are genotyped(say,11_12 for 3), otherwise
they will use their own id (3 and 6) in the Old hhold variable.

11 12
Individual Age old Young | Spouse

ID (years) hhold hhold 3 5
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Senario3: subjects 3,4,5,6,7,8,9,10 are genotyped

-- 2 nuclear family: 3_4 and 5_6

-- need to use cutoff 59 to decide which hhold effect the nuclear family 3_4 and 5_6 belongs to.

-- 59 is the cutoff for parents’ average age in a nuclear family.

-- Which hhold effect? calculate average age of parents in the nuclear family 3_4 and family 5_6:
(50+61)/2=55.5 < 59 and (59+56)/2=57.5<59, so the two nuclear family belongs to young hhold, subjects
3,4,7,8 will have 3_4 and subjects 5,6,9,10 will have 5_6 in young hhold variable.

Individual ID | Age (years) | Old hhold Young Spouse
hhold ?
3 5
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image4.tiff
Senario4: subjects 3,4 are genotyped

-- nuclear family id for subjects 3 and 4 is 3_4

-- need to use cutoff 59 to decide which hhold effect the nuclear family 3_4 belongs to.

-- 59 is the cutoff for parents’ average age in a nuclear family (in this case, assume 3 and 4 are potential
parents).

-- Which hhold effect? calculate average age of parents in the nuclear family 3_4: (50+61)/2=55.5 <59,
so the nuclear family 3_4 belongs to young hhold, subjects 3,4 will have 3_4 in young hhold variable.

Individual Age old Young | Spouse ?
ID (years) hhold hhold
3 ?
3 50 3 3.4 3.4
4 61 4 3.4 3.4
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Senario5: subject 3 is genotyped

-- no nuclear family information for 3

Individual Age old Young | Spouse
ID (years) hhold hhold
3 50 3 3 3.3
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