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Introduction

Across the 20th and early 21st centuries, standardized intelligence scores showed increases across
European cohorts (Flynn effect) [1,2], a pattern extending into later adulthood [3-5]. In Europe,
these cohort gains have often been more substantial for women than for men, particularly among
older adults. Because later life cognitive functioning is closely linked to morbidity, functional
limitations, and psychological wellbeing [6,7], these patterns have direct implications for population
health in Europe. Rising education, reduced fertility, and improved living conditions are frequently
cited drivers, benefiting women more. Nevertheless, the life course mechanisms behind these
dynamics remain underexplored, despite their relevance for cognitive resilience in later life [8,9].
Guided by the cognitive reserve theory, which posits that cognitively stimulating experiences across
life build resilience against age-related decline [10], and in light of growing evidence hinting at the
decisive role of men’s and women'’s distinct life course trajectories for later-life cognition [8,11], we
argue that women’s transition into more cognitively stimulating life courses contributed to their
disproportionate cohort gains in later life cognitive functioning.

Prior research suggests that women often experience more substantial cognitive cohort gains than
men. In Europe, despite women already outperforming men in some cognitive domains,
disproportionate cohort gains for women have been reported [12,13]. Research on cognitive decline
reveals a similar pattern, indicating that, in earlier cohorts, the rate of decline in episodic memory is
more pronounced for women compared to men, whereas in later cohorts, it is more pronounced for
men [14]. Studies also point to regional heterogeneity in the cognitive gender gap and its dynamics
within Europe [13,15].

Education, fertility, and improved living standards, factors that may have benefited women
disproportionately, have been proposed as explanations for women’s larger cognitive cohort gains
[13-15]. However, while these factors are related to later-life cognition, they are intertwined with
gender differences in activities (e.g. labour market participation) and social roles pursued
throughout the life course, which may be central for shaping cognitive functioning in later life. The
cognitive reserve theory implies that such cognitively stimulating experiences enhance the brain’s
adaptability of cognitive processes, reducing its vulnerability to age-related cognitive decline in later
life [10]. Consistent with this framework, recent longitudinal evidence in Germany shows that more
frequent engagement of one’s cognitive abilities throughout working age, both at home and at work,
substantially delays the onset of cognitive decline [9].



Importantly, experiences across the life course are profoundly structured by gender, with gender-
specific social norms and work-family policies shaping responsibilities at work and in the household
[16,17]. In this context, Europe’s rising female labour force participation, with later cohorts of
women increasingly likely to work full-time or part-time [16], has increased occupational
engagement of cognitive abilities in women, which may have caused larger cohort effects for women
than for men. Indeed, empirical research focusing on Europe indicates that for women, working full-
time or combining part-time work and family responsibilities predicts higher cognitive functioning
than maintaining more marginal labour market attachment [8,11,18].

In this paper, we move beyond broad compositional explanations (education, fertility, living
standards) for gender differences in cohort effects to the gendered life-course mechanisms they are
intertwined with. Specifically, we decompose gender differences in cohort effects into the effect of
(i) changes in the distribution of work-family life course types across cohorts (endowment effects)
and (ii) changes in how these life-course types are associated with cognitive outcomes (coefficient
effects). Furthermore, we assess regional heterogeneity consistent with cross-national differences in
work-family policy regimes and cognitive outcomes.

Data

We analyse data from the Survey of Health, Ageing and Retirement in Europe (SHARE), an ongoing
panel survey covering health, social, and economic conditions of non-institutionalised people aged
50 and above across European countries and Israel [19]. We use data from regular panel waves 1, 2,
4, 5, 6, 8 and 9 (2004-2022), which provide repeated measures of cognitive functioning,
demographic, and socioeconomic variables. In addition, we use retrospective information from the
SHARELIFE waves 3 and 7, which collect complete work and family histories [20]. Our analytical
sample comprises observations of individuals aged 50 to 79 with complete information on all model
variables, living in countries that participated in all nine survey waves (65,202 observations of 18,463
women and 54,833 observations of 15,865 men).

Variables

As outcome variables, we use episodic memory and verbal fluency, two dimensions of cognitive
functioning that are susceptible to ageing-related cognitive decline [21,22]. Both outcome variables
are z-standardized for better comparability.

To explain changes in the gender gap in the outcome variables, we use work-family life course
typologies as key regressors, drawing on retrospective information on the respondents’ work status
(full-time employment, part-time employment, education, unpaid domestic work, unemployment,
other) and family situation (partnered parent, partnered childless, single parent, single childless)
from ages 15 to 50. Further, we control for participants’ level of education and their number of
children, two factors that were proposed as drivers of changes in the cognitive gender gap across
cohorts [13—15]. We also control for learning effects in cognitive testing.

Method

The method follows a two-step approach. First, we derive work-family history typologies using
multichannel sequence analysis of life histories, considering the timing and interdependence
between work and family trajectories.



Second, we investigate the role of these typologies on cohort differences in the gender gap, using a
panel approach to the Oaxaca-Blinder Decomposition. This method separates how much observed
change in the gender gap is due to (i) shifts in group composition (who is in which typology), (ii)
changes in group-specific associations (how typologies relate to cognitive functioning), and (iii) their
interaction [23].

Preliminary findings

Cohort dynamics in the cognitive gender gap

We track gender differences in cognition across SHARE waves separately for age groups 50-59, 60—
69, and 70-79. Within an age group, later survey waves capture later-born cohorts.

Across waves, women consistently outperform men on episodic memory in every age group, with an
increase in the gender gap in later cohorts for all three of the age groups (50-59; 60-69; 70-79). The
increase in the gender gap from SHARE wave 1 (earliest-born cohort) to wave 9 (latest-born cohort)
is most pronounced for individuals in the oldest age group, 70-79 (from 0.09 to 0.21 standard
deviations (SD)), and least pronounced for the youngest age group, 50-59 (from 0.20 to 0.28 SD).

In contrast, verbal fluency shows less pronounced gender differences that vary by age group.
Concerning cohort changes in the gender gap, the youngest age group, 50-59, remains near parity
(from -0.03 SD in wave 1 to 0.02 SD in wave 9), the 60-69 age group moves from a male advantage to
a female advantage (from -0.07 to 0.05 SD), and the oldest age group, 70-79, shifts from a clear male
advantage toward parity (from -0.12 to -0.02 SD).

Overall, for both cognitive domains, cohort dynamics in the cognitive gender gap favour women,
with changes in the gender gap being more pronounced for the two older age groups than the
youngest one. Figure 1 displays the gender difference (Women - Men) across waves stratified by the
three age groups.

Figure 1 Gender gaps in episodic memory and verbal fluency across waves (Women - Men,
z-scores), by age group.
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Notes. Points plot the women-men difference in z-standardized episodic memory and verbal fluency
scores by SHARE wave and age group (positive values favour women), including +1 standard errors.
The lines are third-order polynomial smooths. Based on own calculations using SHARE waves 1-9.



Cohort dynamics in work-family histories
Applying multichannel sequence analysis and standard clustering diagnostics, we distinguish seven

work—family life-course typologies: Full-time employed, partnered, parent (FT-P-P); Full-time
employed, partnered, childless (FT-P-CL); FT, single, parent (FT-S-P); FT, single, childless (FT-S-CL);
Part-time employed, partnered, parent (PT-P-P); Homemaker, partnered, parent (HM-P-P); and
Other. Figure 2 shows the percentage of each typology in each SHARE wave by gender and age
group. Within each age group, changes across waves again reflect changes across cohorts.

Among men across all age groups, typology shares are highly concentrated in FT-P-P, with modest
reallocation between cohorts. Among those aged 50 to 59, the FT-P-P share declines from 76.2%
(wave 1) to 67.2% (wave 9; —-9.0 percentage points (pp)), mostly offset by increases in FT-S-CL (+5.0
pp) and FT-P-CL (+3.4 pp); other typologies remain rare for men. Patterns are similar for age group
60-69, with a decline in FT-P-P (-10.8 pp). In age group 70-79, the FT-P-P share reduction is less
pronounced (-4.8 pp). Taken together, men’s changes are limited and driven more by shifts in family
status than by labour market attachment.

In contrast, women in all age groups show a clear shift toward greater labour-market attachment in
later cohorts, primarily through compositional gains in typologies characterized by full-time or part-
time employment and a marked decline in HM-P-P. Among women aged 50 to 59, FT-P-P rises by 6.6
pp and PT-P-P by 5.4 pp, offset by a decrease in HM-P-P (-10.6 pp). This pattern is more pronounced
for those aged 60 to 69: FT-P-P increases by +7.3 pp, PT-P-P by +7.9 pp, while HM-P-P falls
substantially (-17.3 pp). The largest compositional change towards more labour market attachment
appears at the oldest age group (70-79). FT-P-P rises by +14.3 pp and PT-P-P by +7.1 pp, alongside a
substantial reduction of HM-P-P of -21.0 pp.

Figure 2 Work-family life-course typology composition (in percent), by gender, age group, and
SHARE wave.
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Notes. Points show the percentage of respondents in each of the seven work-family life course typologies,
with panels separating men and women aged 50-59, 60-69, and 70-79. The x-axis indicates the survey
wave. The y-axis represents the typology share in percent. Based on own calculations using SHARE waves
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