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Sub group results are also presented in Online Resource 4.

Parental age and birth order

Nine studies performed subgroup analyses. Bertram et al. performed an analysis separately for individuals with
high or low major AD gene probability. The results regarding maternal age were both non-significant, however,

in the low major gene probability group cases had significantly higher paternal age compared to controls [1].

Three studies reported subgroup results regarding family history of AD, defined as having a first-degree
relative with AD [2—4]. Clarnette et al. reported mean results separately for AD cases with a family history of AD,
however, they did not report any statistical results and it was therefore unclear if there were any differences among
these groups. The results of Hofman et al. for parental age and birth order remained non-significant for the group
with and without a family history of AD [4]. Farrer et al. (1991) showed subgroup results for both family history
of AD and early (<67.2 years) or late (>67.2 years) onset of AD. The mean maternal age was significantly lower
for both late onset cases and early onset sporadic AD cases compared to controls, however, results from conditional
logistic analysis per 5-year maternal age increase were not statistically significant for these and other subgroups
[3]. Furthermore, mean paternal age was also lower in both late onset cases and early onset sporadic AD cases.
Logistic regression analysis showed lower AD risk for the late onset group and the late onset familial subgroup

with higher paternal age [3].

Additionally, two other studies reported subgroup results for early (<65) and late onset (>65) AD [5,6].

Corkin et al. only reported means and English et al. reported similar results for early and late onset AD.

Farrer et al. (1997) examined their results per APOE genotype group by two parental age categories (old
vs young defined by a median of 28 and 31 for maternal and paternal age respectively). Persons with the high risk
APOE genotype E3/e4 had higher risk of AD if their mother or father was older than the median maternal or

paternal age at birth compared to individuals with the E3/e4 genotype with younger mothers and fathers [7].

Furthermore, Lahti et al. reported sex-specific results for being born as the sixth or later child and did not
observe an association with dementia for either women or men [8]. Whalley et al. (1995) reported no significant
associations in women between parental age and AD when adding maternal and paternal age to a single model,
however, the associations were statistically significant when fitting these factors separately. In men, the risk of
AD increased with higher paternal age, but decreased with higher maternal age when these factors were fitted in

the same model.



Season of birth

Seven studies performed subgroup analyses. For Dysken et al., the chi-squared results remained non-significant in
a sex-specific analysis, however, significantly more births were observed in the first quarter in women in a cyclic

trend analysis without comparison to a control population [9].

Four studies included an analysis comparing those with or without a family history of dementia, for three
studies the results remained non-significant in these groups [9-11]. For Philphot et al. the quarterly variation of
births for AD cases was different than the expected births in individuals without a family history of dementia.
Furthermore, a significant peak of births early in the first quarter was observed, not in line with the peak of births
in the general population in May. Henderson et al. additionally examined subgroups with early (<75 years) or late
onset (>75) AD, but the results were not statistically significant in either group. Additionally, they repeated all
analyses only including individuals born in the Southern hemisphere. These analyses remained non-significant,
except for familial AD cases for whom proportionally fewer births in the southern summer months of January and

February were observed with Roger’s test [10].

Ptok et al. presented results for cases with comorbid AD and depression and ApoE4 positive or negative
status. In these analyses, season of birth was not significantly different among comorbid AD and depression cases

compare to controls. Furthermore, the results were also not significant considering ApoE4 status [12].

Ding et al. performed their analysis separately for individuals with rural or urban residence and by
geographic region (north or south). For the urban residence group, winter and spring born individuals were
significantly less likely to develop dementia compared to those born in summer [13]. For those living in the north
of China, winter born individuals were less likely to develop dementia compared to those born in summer. No

statistically significant differences were observed in the rural residence or southern groups [13].

Hsu et al. performed six sensitivity analyses. They performed their analyses: 1) in men alone; 2) only
including patients with no more than one comorbidity; 3) in persons with earlier than average onset; 4) in persons
living in highly urbanized areas; 5) persons with a below average income and 6) with stricter diagnosis criteria
(diagnosis registered three times by psychiatrist). Their results remained unchanged in these subgroup analyses,
showing statistically significant periodicity (by month of birth) for Alzheimer’s disease, with a relatively higher

risk for those born in the autumn or winter months [14].



Place of birth

Four studies performed subgroup analyses. Forster et al. looked at people with or without a family history of

dementia. In both groups, the results remained non-significant.

Jean et al. performed a sex-specific analysis. There was an excess of women with AD compared to the
reference population in both the urban and rural born groups. Furthermore, urban born men were less likely to
develop AD compared to the reference population [15]. Jean et al. suggested it was as though the risk difference

for AD between rural and urban subgroups was less important for women than for men.

Gilsanz et al. (2019) presented results separately for African American or white residents. Birth inside
versus outside the highest quartile infant mortality rate states was associated with higher dementia risk for African
American people and not for white people in a fully adjusted model [16]. Gilsanz et al. (2017) performed their
analyses separately for black and non-black participants. For black people the hazard ratio for dementia after birth
in a high-stroke mortality area was no longer significantly higher compared to those born outside high-stroke areas.
For non-black participants the hazard was significantly higher when born in a high-stroke area, similar to the
finding in the whole population [17]. The highest dementia risk was seen in black people born in high stroke

mortality areas [17].

Glymour et al. presented their results separately for African American and white people. The increased
odds for all cause dementia and AD after birth in the stroke belt compared to those born outside the stroke belt
were present among both African American and white people [18]. Furthermore, Glymour et al. stratified their
results by adult stroke belt residence, the results were similar across both groups and did thus not depend on adult

stroke belt residence.

Other prenatal factors

Cocoros et al. evaluated their results separately for women and men, for different age groups and for inpatient
dementia cases only [19]. In general, their results were similar across these subgroups, there were some statistically
significant results for very specific comparisons, however, point estimates were modest. Kang et al. reported that
there was no difference among men and women in their study regarding prenatal famine exposure and risk for

dementia [20].



Birth characteristics

Mosing et al. only included twins and performed a within-pair analyses in monozygotic twins and in monozygotic
twins and same-sex dizygotic twin pairs for z-scores of birth weight and head circumference. The within-pair
analyses did not show a significant relationship between birth weight or head circumference and dementia
diagnosis [21]. Sydall et al. reported sex-specific results for the relationship between birth weight and mortality
from dementia or AD. In men, higher birth weight was associated with higher dementia mortality. For women,
higher birth weight was associated with higher risk of AD mortality. Results in women were no longer significant

when excluding women who weighted more than four kilograms at birth [22].
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