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Standfirst 10 

People who speak two or more languages may experience a later onset of demenƟa symptoms, 11 
yet whether mulƟlingualism promotes healthy aging in a generalizable or even acƟonable manner 12 
remains unclear. In an impressively large scale study, Amoruso and colleagues provide robust evidence 13 
that knowing mulƟple languages supports healthier aging trajectories. 14 

Main text 15 

What if knowing more than one language does not simply enable you to speak with more people 16 
or open new cultural horizons— what if it helps you age more healthily? The hypothesis that the mental 17 
gymnas cs inherent to juggling mul ple languages is one life-style factor that fosters healthier cogni ve 18 
aging has garnered support over the past two decades [1].  In a new study, Amoruso et al. [2] 19 
innovaƟvely test this hypothesis at an astoundingly large scale, analyzing data from more than 86,000 20 
older adults across nearly thirty European countries. Using biobehavioral age gaps (BAGs) — the 21 
difference between a person’s predicted “biological” age, derived from individual-level data on health 22 
and lifestyle factors, and their chronological age — the authors show that mulƟlingualism is linked to 23 
slower aging, while monolingualism is linked to accelerated aging. In short: knowing more than one 24 
language lowers the odds of having an older-than-expected health profile now and the risk of developing 25 
one later (Fig. 1, Panel A). 26 

Why was such a study needed? For years, evidence has suggested that mulƟlingualism may 27 
contribute to cogniƟve reserve [3,4,5]— the brain’s capacity to cope with age-related changes or disease 28 
[6]. While some studies show mulƟlinguals experience a later onset of demenƟa symptoms [1,7,8], 29 
recent meta-analyses offer conflicƟng interpretaƟons [9,10]. Discrepancies likely stem from 30 
methodological limitaƟons: small samples, reliance on indirect proxies of aging, inadequate assessment 31 
of mulƟlingualism itself and lack of control for socio-environmental influences. Amoruso et al. [2] 32 
address many of these issues by studying large, naƟonally representaƟve cohorts of healthy older adults. 33 
Their design combines cross-secƟonal and longitudinal approaches while also adjusƟng for a broad 34 
“exposome” — country-level linguisƟc, physical, social, and poliƟcal factors such as migraƟon, inequality, 35 
air quality and democraƟc insƟtuƟons. 36 

How do BAGs work? The authors trained a computaƟonal model to esƟmate biobehavorial age 37 
from a wide set of known risk and protecƟve factors. PosiƟve features included preserved cogniƟon, 38 
daily funcƟonal independence, educaƟon, and physical acƟvity. Adverse features included sensory 39 
problems, cardiometabolic condiƟons, sleep difficulƟes, and unhealthy lifestyle behaviors. The gap 40 



between predicted and actual age provided a marker of health. Unlike crude outcomes such as demenƟa 41 
diagnosis, BAGs allow for scalable, fine-grained esƟmates of aging trajectories across populaƟons. 42 

The findings were striking. Individuals who spoke only their mother tongue were more likely to 43 
show accelerated aging, while those who spoke addiƟonal languages were less likely. Benefits increased 44 
with the number of languages spoken, potenƟally suggesƟng a dose-dependent effect. Longitudinal data 45 
confirmed this paƩern: mulƟlinguals were less likely to develop accelerated aging over Ɵme, suggesƟng a  46 
protecƟve effect of the rouƟne, yet cogniƟvely demanding tasks associated with mulƟple language 47 
selecƟon and management.  48 

Could these effects simply reflect country-level differences? To test this, the authors adjusted 49 
analyses for naƟonal condiƟons. The protecƟve effects of mulƟlingualism remained robust, with only 50 
minor excepƟons. For instance, in some contexts the benefit of speaking many languages weakened 51 
when migraƟon paƩerns were considered, and the benefit of speaking one addiƟonal language 52 
weakened when gender inequality was factored in. Structural forces underlying these excepƟons might 53 
dampen, but crucially do not erase gains linked to mulƟlingualism, underscoring the complex 54 
relaƟonship between individual experiences and health outcomes. Moreover, modeling BAGs allowed 55 
the authors to compare linguisƟc status/knowledge directly with, and isolate it from, influences such as 56 
educaƟon, physical acƟvity, and chronic disease. Having done so not only situated mulƟlingualism 57 
alongside other documented lifestyle factors affecƟng aging, but showed how mulƟlingualism 58 
contributes independently. The key takeaway is compelling: across diverse (European) seƫngs and 59 
rigorous controls, mulƟlingualism consistently emerges as a protecƟve factor for healthier aging. This 60 
reframes language use as a modifiable, public-health-relevant behavior, not unlike other lifestyle factors, 61 
and posiƟons BAGs as a pracƟcal tool for tracking how everyday experiences shape the pace of aging at 62 
scale. 63 

Indeed, Amoruso et al. [2] marks a milestone in discussions around whether speaking mulƟple 64 
languages protects against age-related decline. While the idea has intuiƟve appeal and some clinical 65 
support, consensus has been lacking. Much of the early literature relied on small samples and/or indirect 66 
markers, raising concerns about overinterpretaƟon. BeƩer-powered, contemporary work has refined the 67 
picture, emphasizing the need to treat mulƟlingualism not as a binary variable but as a conƟnuous 68 
experience of engagement. Most recently, studies using detailed experienƟal measures — individual 69 
differences in proficiency, frequency of use, and acƟve switching — show how mulƟlingual engagement 70 
modulates cogniƟon and neural dynamics across the lifespan [11,12]. These developments build on 71 
earlier theories linking mulƟlingualism to cogniƟve reserve [1,5] and adapƟve control processes that 72 
influence brain structure and funcƟon [13, 14].  73 

Against this backdrop, the scale of Amoruso et al. [2] is both its triumph and limitaƟon. Because 74 
the study draws on populaƟon-level data across 27 countries, it cannot capture the fine-grained nuances 75 
of individual level mulƟlingual experience which contemporary work shows to be criƟcal [15]. It does 76 
not, for example, disƟnguish between a person who once studied another language in school and 77 
someone who uses mulƟple languages daily. By current standards, this is too blunt. While such bluntness 78 
hinders a more granular understanding of how mulƟlingualism is protecƟve, it is all the more striking 79 
that the protecƟve effect emerges so clearly. Indeed, the fact that it shines through without fine-grained 80 
measures of mulƟlingual engagement only serves as a testament to the robustness of mulƟlingualism’s 81 
protecƟon. This does not mean that granularity in mulƟlingual engagement is irrelevant. On the contrary, 82 
it highlights the complementary roles of different approaches. Fine-grained studies [11,12] illuminate 83 
mechanisms by which mulƟlingualism engages the brain and shapes decline [13,14], while large-scale 84 



epidemiological work such as Amoruso et al. [2] demonstrates that the protecƟve effect generalizes 85 
across populaƟons, even when mulƟlingualism is measured crudely (Fig. 1, Panel B).  86 

To the extent that mulƟlingualism is a bona fide, independent protecƟve factor, the logical next 87 
quesƟon is what to do with it. One answer lies in policy. Unlike potenƟally expensive dietary, lifestyle or 88 
translaƟonal intervenƟons, mulƟlingual language use is not confined to those who can afford specific 89 
resources [3].  MulƟlingualism is the default state of the world, emerging from necessity, community or 90 
opportunity. It is embedded in daily life, spreading across social, cultural, and economic boundaries. That 91 
makes it uniquely posiƟoned as a low-cost, scalable lever for public health. If mulƟlingualism builds 92 
resilience against aging, then encouraging addiƟonal language learning in schools, protecƟng migrant 93 
and minoriƟzed languages, fostering and maintaining opportuniƟes for mulƟlingual usage across the 94 
lifespan could be as important as campaigns promoƟng physical acƟvity or smoking cessaƟon. DemenƟa 95 
prevenƟon frameworks increasingly emphasize modifiable lifestyle factors [6]. While future dedicated 96 
work is needed to precisely quanƟfy effect size comparability between independent lifestyle factors, it is 97 
clear that mulƟlingual language use merits being part of the conversaƟon [3,4,5]. 98 

SƟll, a crucial quesƟon remains unresolved — one with significant consequences for both 99 
science and pracƟce. Most work to date, including Amoruso et al. [2], conflates two disƟnct experiences 100 
that can reasonably fall under the umbrella term mulƟlingualism: learning new languages and 101 
using/maintaining mulƟple languages once learned over Ɵme. Both may shape neurocogniƟve 102 
trajectories and provide cogniƟve reserve, but they are not (necessarily) the same; perhaps they involve 103 
only parƟally overlapping neurocogniƟve mechanisms [3,14]. The former—becoming mulƟlingual—is 104 
episodic and efforƞul, the laƩer—engaging mulƟlingualism—is conƟnuous, involving switching, 105 
maintenance, socializaƟon and more. IntuiƟvely, one might expect each to confer different 106 
neurocogniƟve adaptaƟons across space and Ɵme, yet no research has systemaƟcally disentangled them. 107 
Future research should, therefore, move in two direcƟons simultaneously. On the one hand, intervenƟon 108 
studies can test whether teaching new languages in mid- or later life improves cogniƟve funcƟoning.  If 109 
so, the efficacy, scalability and durability of such effects for how cogniƟve aging trajectories play out 110 
must also be established. On the other hand, it will be equally important to invesƟgate how variaƟon in 111 
pre-exisƟng mulƟlingualism over the lifespan and in parƟcular at older age, modulates aging trajectories.  112 
Should we expect the same linear trajectory for all mulƟlinguals, even for individuals matched on all 113 
relevant variables earlier in life? MulƟlingual engagement paƩerns can shiŌ dramaƟcally with individual 114 
circumstances, for example upon reƟrement, or as social networks reduce [3]. Studies that turn these 115 
insights into empirically sound protocols will require finer tools and long-term designs, but the payoff 116 
could be transformaƟve: understanding not just whether mulƟlingualism protects, but how disƟnct 117 
forms of non-staƟc, real-world mulƟlingual experiences and their ebbs and flows contribute differenƟally 118 
precisely in the Ɵmeframe where any accrued protecƟon is needed the most (Fig. 1, Panel C).  119 

The claim that mulƟlingualism buffers against age-related decline is not new, but the work of 120 
Amoruso et al [2] demonstrates this associaƟon with impressive magnitude and cross-disciplinarity. The 121 
challenge for researchers now is not to pursue the path of (dis)proving if the effect exists — it clearly 122 
does — but to map its mechanisms, refine its boundaries, and translate its potenƟal into strategies for 123 
promoƟng healthier aging worldwide. 124 
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Figure 1. MulƟlingualism as a buffer against aging. Speaking more than one language is linked to 155 
healthier aging profiles in older adults. Panel a, mulƟlinguals show delayed biological aging compared to 156 
monolinguals, as measured by biobehavioral age gaps. Panel b, this protecƟve effect is visible even with 157 
crude measures of language knowledge, underscoring its robustness. Panel c, future work must separate 158 
the benefits of learning new languages from those of maintaining and using them across life, to reveal 159 
how each shapes aging differently. 160 


