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Simultaneous interpreting, brain aging,

and cognition

A review and future directions

Stefan Elmer1 & Nathalie Giroud1,2
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Aging is associated with a high prevalence of neural and cognitive changes,
which may impair life quality while placing a significant burden on the
healthcare system and the economy. Nevertheless, diverse daily activities as
well as deliberate practice in several domains have been proposed to benefit
brain plasticity and cognition as well as to have the potential to counteract
age-related decline through neuroprotective and/or compensatory
mechanisms. In this review article, we will provide a summary of the gray
matter alterations that have commonly been documented in simultaneous
interpreters over the past twenty years. Furthermore, we will review the
main literature that examined associations between simultaneous
interpreting training and cognitive functions for assessing possible practice-
related cognitive benefits in older age. We will also outline future directions
for research in this area and highlight interventions aimed at mitigating the
effects of aging on neurocognition.

Keywords: structural plasticity, gray matter, brain aging, cognitive and
neural reserve, cognitive functions

1. Introduction

The accelerated aging of the population in the coming decades will pose enor-
mous challenges for the healthcare system and the economy (Wimo et al. 2013).
Currently, there is little doubt that the human brain undergoes linear and non-
linear maturational trajectories from childhood to older adulthood which are
characterized by prominent gray and white matter changes (Bethlehem et al.
2022; Gogtay et al. 2004; Ziegler et al. 2012). What is commonly found in older
individuals is that gray and white matter parameters generally deteriorate in sev-
eral brain areas, including the prefrontal cortex (Fjell et al. 2009; Raz et al. 2005),
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the medial and lateral temporal lobe, the hippocampus (Fjell et al. 2013; Rodrigue
& Raz 2004), the parietal lobe (Resnick et al. 2003) as well as the basal ganglia
(Ziegler et al. 2012). These age-related structural changes have also been associ-
ated with a decline in several cognitive functions, such as short-term memory,
working memory, episodic memory, problem-solving, inhibition, and processing
speed (Harada et al. 2013; Hedden & Gabrieli 2004). Given these circumstances,
any advance in developing strategies to counteract neuronal and/or cognitive
decline would make a significant contribution to the public health system. From
an optimistic point of view, a pragmatic solution would be to find suitable drugs
that could directly prevent, stop, or cure the degradation process. Although such
a perspective still seems a long way off, there are currently at least a number of
behavioral interventional approaches, including various leisure activities, which
can already be tested for their suitability (Bamidis et al. 2014; Foubert-Samier
et al. 2012; Kramer et al. 2004).

To date, many research groups have endeavored to identify specific lifestyle
factors that may help counteract neurocognitive decline and promote public
health. Among such factors, bilingualism (Bialystok et al. 2016; Bialystok et al.
2014; Zhang et al. 2020), aerobic exercise (Colcombe et al. 2006; Erickson et al.
2011), musical training (Rogenmoser et al. 2018; Sutcliffe et al. 2020; White-
Schwoch et al. 2013), cognitively engaging activities (Anguera et al. 2013; Binder
et al. 2015; Jaeggi et al. 2011), dancing (Porat et al. 2016; Rehfeld et al. 2018) as well
as foreign language learning (Bak et al. 2016; Li et al. 2014) have been proposed
as promising daily-life interventions, but some of them have also been questioned
(Lehtonen et al. 2018; Paap & Greenberg 2013; Paap et al. 2015). Despite the large
body of literature on this specific topic, in this review we will consider a relatively
new niche in this field and focus solely on potential neuroanatomical and cogni-
tive benefits across the lifespan associated with simultaneous interpreting practice.

The few existing functional neuroimaging studies on simultaneous inter-
preting emphasize that it is more than just language processing per se. In fact,
although some activation patterns were localized in brain areas supporting classi-
cal language functions such as phonetic, syntactic and semantic processing, and
articulation (e.g., posterior superior temporal cortex, inferior frontal gyrus), a sig-
nificant amount of brain activity was also found in regions commonly associ-
ated with domain-general cognitive functions such as the dorsolateral prefrontal
cortex (Hervais-Adelman et al. 2015; Hervais-Adelman et al. 2015; Rinne et al.
2000). Still, very little is known on how aging affects simultaneous interpreting.
Attempting to look into this issue, a single qualitative study interviewed simulta-
neous interpreters (SIs) from the International Association of Conference Inter-
preters (AIIC) who were over 70 years old (Liu et al. 2020). The SIs reported
that they experienced various age-related changes resulting in challenges during
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simultaneous interpretation. Among other aspects, SIs mentioned that they expe-
rienced more difficulty with language comprehension in adverse listening situa-
tions, concentration, and memory issues as well as a slowing in lexical retrieval
with aging, all of which apparently led to a leave of the profession in several
cases. A quantitative behavioral study confirmed these results: Signorelli et al.
(2012) investigated age effects on cognitive performance in SIs and showed that
younger interpreters (but not non-interpreters) outperformed older SIs in non-
word repetition and cued recall. Thus, the previously reported cognitive benefits
of simultaneous interpreting in younger adults might be partially overshadowed
by age-related cognitive decline in older SIs. Still, we do not know how such
a combinatorial cognitive and language-based activity may to some degree also
counteract age-related neural and cognitive changes.

Nevertheless, we are not claiming that training-related brain alterations and
potential cognitive benefits associated with simultaneous interpreting are more
profitable than other activities. However, we believe that there are several main
arguments for using cognitively demanding language-based interventions (of
which simultaneous interpreting is one example of many) as appropriate tools to
try to counteract age-related cognitive and neural decline. For example, learning
language-related skills can have the side effect of encouraging social interactions
(Li & Jeong 2020), which often decrease with age, leading to negative psycholog-
ical outcomes and brain atrophy (Elliott et al. 2014; Orben et al. 2020). Another
argument is that language and communication are highly satisfying and reward-
ing activities (Ripolles et al. 2018; Ripolles et al. 2016), which are therefore par-
ticularly suitable for maintaining high levels of motivation, especially in older
individuals.

This review is an attempt to provide an overview of the major breakthroughs
of the past twenty years that led to a better understanding of the neural correlates
underlying simultaneous interpreting, with a specific lens on gray matter struc-
tural plasticity in younger and middle-aged cohorts, which have already been
studied. The articles included in this review were selected based on a comprehen-
sive search in the PubMed and Google Scholar electronic databases. Thereby, we
exclusively focused on papers written in English and published in peer-reviewed
journals using the keywords “simultaneous interpreters” and “brain” or “plastic-
ity” or “cognitive functions”. In addition, we reviewed the abstracts to check com-
patibility with the content of our review article.

Drawing on this background, we will examine whether simultaneous inter-
preting practice can have a positive impact on cognitive functions, and possibly
provide a protective effect against cognitive and neural decline. We will also
attempt to bring together what we have learned over the past two decades of neu-
roscientific research in the field of interpreting and discuss how this knowledge
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can be used to design training protocols that may benefit brain health and cogni-
tion in older age. Since the focus of our article is on structural plasticity and cog-
nition in association with training, expertise, and aging, we will not go into detail
about the numerous linguistic advantages that have been documented in profes-
sional or trainee SIs. Instead, we refer the interested reader to relevant literature in
the field (Dottori et al. 2020; Elmer et al. 2010; Fabbro et al. 1991; Garcia, Munoz,
& Kogan 2020; Santilli et al. 2019).

2. Simultaneous interpreting and gray matter plasticity

Up to now, only a handful of studies have addressed gray matter changes in trainee
(Hervais-Adelman et al. 2017) or professional (Becker et al. 2016; Elmer et al.
2014) SIs using structural magnetic resonance imaging (MRI) protocols. While
some of them used longitudinal experimental designs to gain insight into cause-
and-effect relationships (Hervais-Adelman et al. 2017), others relied on cross-
sectional group comparisons (Becker et al. 2016; Elmer et al. 2014). Furthermore,
to control for structural changes generally related to the mastery of multiple lan-
guages (Abutalebi & Green 2007; Pliatsikas 2020), most of these studies compared
professional or trainee SIs with multilingual control participants who were at best
comparable in terms of age of language acquisition, proficiency, and exposure to
foreign languages (Perani et al., 2003; Perani et al., 1998).

In a first cross-sectional study aiming at comparing gray matter volumes
between professional SIs and multilingual control participants, Elmer et al. (2014)
consistently revealed reduced gray matter parameters in SIs in brain regions
closely associated with cognitive functions and language processing, namely in
the left middle-anterior cingulate gyrus, bilateral pars triangularis, left pars oper-
cularis, bilateral middle-anterior insula, as well as in the left supramarginal gyrus.
Furthermore, gray matter volume in left pars triangularis, right pars opercularis,
middle-anterior cingulate gyrus, and in the bilateral caudate nucleus negatively
correlated with the cumulative number of estimated interpreting hours. In a sec-
ond cross-sectional study, Becker et al. (2016) compared professional SIs to a
sample of written translators and found increased rather than decreased gray mat-
ter volume in a cluster located in the left frontal pole. In the only longitudinal
anatomical study conducted with a sample of trainee interpreters and multilingual
control participants over a period of 14 months, Hervais-Adelman et al. (2017)
observed increased cortical thickness in SIs in brain regions associated with pho-
netic processing and domain-general executive functions. These structural plas-
ticity effects were restricted to the left posterior superior temporal gyrus, left
supramarginal gyrus, left planum temporale as well as to the right superior pari-
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etal lobule, right angular gyrus, right intraparietal sulcus and to the right superior
frontal gyrus.

While all studies were apparently sensitive enough to detect gray matter
differences between professional or trainee SIs and multilingual control par-
ticipants, the results also exhibited a certain degree of anatomical variability.
Furthermore, the cross-sectional comparisons did not provide a definitive state-
ment as to whether the between-group gray matter differences truly reflected
experience-dependent plasticity or rather pre-existing anatomical features. Also,
the actual meaning of increased or decreased gray matter parameters in associ-
ation with training and expertise needs to be further clarified. While increased
gray matter indices are commonly thought to reflect a larger number or size of
neurons, dendrites and glial cells (van der Meer & Kaufmann 2022; Zatorre et al.
2012; Zilles et al. 1988), reduced gray matter parameters may potentially indicate
an experience-dependent removal of superfluous neural entities or other types
of structural reorganization processes (Giorgio et al. 2010; Gogtay et al. 2004;
Paus 2005). Nevertheless, both increased and decreased gray matter indices due
to training are reconcilable with the “Dynamic Restructuring Model” hypothesis
proposed by Pliatsikas (2020). This three-stage model posits that the exposure to
a new language or the acquisition of language-related skills are initially manifested
in increased gray matter parameters in brain regions subserving phonetic and
semantic learning and implicated in exercising cognitive control. Afterwards, in
the consolidation phase, the model postulates a return of gray matter parameters
to baseline, particularly for those brain regions that underwent plastic changes in
the initial phase. One possible mechanism beyond such a gray matter reduction
is pruning, which refers to the removal of superfluous neural connections while
leaving the most efficient ones intact. Finally, in the third phase characterized by
bi/multilingual peak efficiency, the model acts on the assumption that highly effi-
cient and automated language control is mediated by maximally efficient struc-
tural connectivity in association with a shift of gray matter changes from anterior
to posterior and subcortical brain areas.

3. Simultaneous interpreting and cognitive functions

Based on the gray matter anatomical studies reviewed above, it appears that
simultaneous interpreting has an impact on brain anatomy that goes beyond
the effect of bi/multilingualism (Abutalebi & Green 2007; Bialystok et al. 2012;
Pliatsikas 2020). Accordingly, one way to try to understand what differentiates
between structural plasticity in professional SIs and polyglot individuals is to
characterize the specificity of SIs at a process-based level. Given that SIs have to
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handle multiple tasks in parallel, it could be argued that simultaneous interpret-
ing is a very demanding form of bilingual activity that places greater linguistic
and cognitive demands than bi/multilingualism per se (Abutalebi & Green 2007;
Garcia et al. 2020). In fact, in their daily routine, SIs have to encode speech infor-
mation in short-term and working memory, access phonological and semantic
representations across languages, switch between linguistic codes, and articu-
late in the target language while paying attention to both the speech input and
their own translation (Elmer 2012; Hervais-Adelman & Babcock 2020). More-
over, inhibitory functions and cognitive control mechanisms are required to pre-
vent unwarranted language-mixing situations (Garcia et al. 2020). Grounded on
such a process-oriented taxonomy, one would at least expect SIs to train a specific
set of cognitive operations more than bi/multilingual individuals in everyday
life, namely verbal short-term and working memory, language switching, inhibi-
tion and auditory attention functions (Elmer 2012; Garcia et al. 2020; Hervais-
Adelman et al. 2011). Furthermore, it is conceivable that these cognitive benefits
are not just limited to the verbal realm. Drawing on this background, we will next
focus on the main corpus of behavioral studies which examined possible relation-
ships between simultaneous interpreting practice and this specific set of cognitive
functions. For an alternative perspective on this topic, the interested reader is also
referred to the review articles by Garcia et al. (2020), Köpke and Signorelli (2012),
Moser-Mercer (2000) and Nour et al. (2020).

3.1 Short-term and working memory

Several research groups used cross-sectional (Christoffels et al. 2006; Injoque-
Ricle et al. 2015; Morales et al. 2015; Nour et al. 2020; Signorelli et al. 2012;
Stavrakaki et al. 2012) or longitudinal (Nour et al. 2020) approaches to address
the question of whether different levels of interpreting practice may have an
impact on short-term and working memory. These studies generally showed a
moderate effect of interpreting practice on verbal working memory capacity,
while a positive influence on short-term memory seems to be rather controversial
(Nour et al. 2020; Signorelli et al. 2012). However, most studies were conducted
with relatively small sample sizes, which can prevent the extrapolation of results
and lead to false positive outcomes that overestimate the magnitude of an affect
(Button et al. 2013).

To counteract such limitations, some authors harked back on meta-analyses,
and re-evaluated the influence of interpreting training on short-term and working
memory functions (Ghiselli 2022; Mellinger & Hanson 2019; Wen & Dong 2019).
For example, Mellinger and Hanson (2019) used random-effects models to exam-
ine differences between professional SIs or trainee interpreters and control par-
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ticipants in working memory and short-term memory tests that relied on both
visual and auditory stimuli. The authors revealed a general benefit of interpreting
practice on verbal working memory capacity across modalities, and, also, found
a positive correlation between working memory metrics and qualitative measures
of interpreting performance. In a further meta-analysis, Ghiselli (2022) examined
behavioral indices in professional SIs, interpreting students and non-interpreters
on four verbal and non-verbal working memory measures, namely reading span,
listening span, n-back task and dual tasks. Ghiselli confirmed a working memory
advantage in those individuals with interpreting practice. However, the significant
effect was limited to tasks that included verbal material. Also Wen and Dong
(2019) re-evaluated working memory and short-term memory functions in SIs
and bilinguals by including studies that relied on both verbal and non-verbal
material, and again found an overall benefit of SIs in working memory capacity
covering also non-verbal tasks (numerical, letter, or spatial tasks). In addition, the
authors provided evidence of increased short-term memory span in SIs, although
any memory-related benefit tended to be more pronounced on verbal versus non-
verbal items. The results also showed an influence of amount of interpreting prac-
tice on both memory parameters, with no advantage for interpreting students and
a comparable benefit in intermediate and expert SIs. The latter result is particu-
larly interesting insofar as it indicates a discrete influence of interpreting training
on verbal memory functions.

3.2 Attention and inhibition

To the best of our knowledge, there is a paucity of meta-analyses that examined
the effects of simultaneous interpretation practice on cognitive functions other
than short-term and working memory, and only a handful of studies addressed
associations between simultaneous interpreting, inhibition functions, and atten-
tion. In the only behavioral study examining attention functions in SIs and bilin-
gual control participants, Morales et al. (2015) made use of the Attention
Networks Test for Interaction (ANTI) to assess three major subcomponents of
attention, namely alertness, orientation, and executive control. Similar to the
flanker task (Sidarus & Haggard 2016), in the ANTI participants have to decide
whether a target arrow situated in the middle of a sequence and surrounded
by concordant or discordant items points either to the left or to the right. Fur-
thermore, target presentation could be preceded by a warning tone and/or a
visual cue (Roca et al. 2011). Reaction time (RT) data showed that control partici-
pants exhibited larger visual cueing effects (orientation) when an additional alert-
ing tone was presented, whereas in SIs the orientation network was unaffected
by warning tones. Although some additional studies attempted to use electroen-
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cephalography (Yagura et al. 2020, 2021) or functional MRI (Elmer et al. 2011) to
address the neural signature of attention functions in SIs, this specific cognitive
function is clearly understudied. Hence, future studies should rely on powerful
experimental designs that enable to test whether interpreting practice has effec-
tively the potential to alter selective or divided attention functions in both the
auditory and visual domains.

To date, a few studies also addressed the possible influence of simultaneous
interpreting on inhibitory functions (Aparicio et al. 2017; Dong & Zhong 2017;
Van de Putte et al. 2018; van der Linden et al. 2018; Yudes et al. 2011). For example,
Yudes et al. (2011) applied a Simon task and compared behavioral data between
professional SIs, bilinguals and monolingual participants. The Simon task is typ-
ically used to infer inhibition and conflict resolution (Van der Lubbe & Verleger
2002), consists of two colored squares which are presented either on the left or the
right side of a screen, and the participants have to press the button on the right
in response to the red target and the one on the left for the blue target. Impor-
tantly, in some trials the spatial position of the squares is incongruent with the
location of the response button, and in such a case the participants have to sup-
press their tendency to react towards the spatial location of the target by engag-
ing inhibition functions. Although the authors were able to replicate the Simon
effect with slower RTs and more errors to incongruent compared to congruent tri-
als, they did not reveal any behavioral advantage in SIs. In a further study, Dong
and Zhong (2017) administered a classical flanker task in two groups of univer-
sity students with different interpreting experience, and found that the students
with more practice showed a smaller interference effect in terms of RT (incon-
gruent minus congruent trials), suggesting a discrete impact of interpreting train-
ing on inhibitory control. Also Van der Linden et al. (2018) used a flanker as well
as a Simon task to assess inhibitory functions in professional SIs, monolinguals
and second language teachers. However, in both experiments the authors did not
reveal any behavioral group differences. In summary, the few available studies that
examined attention and inhibitory functions did not provide compelling evidence
for a benefit of simultaneous interpreting practice. However, it is noteworthy to
mention that the majority of these studies did not use verbal material and that the
tasks were mainly restricted to the visual modality.

3.3 Language and set-switching

Since language switching is a central part of the interpreting process, one would
expect this highly trained skill to translate into a behavioral advantage, especially
in experimental conditions requiring to shift between linguistic (Aparicio et al.
2017; Boos et al. 2022; Dottori et al. 2020; Elmer et al. 2010; Proverbio et al. 2004)
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or even non-linguistic codes (Van de Putte et al. 2018; Yudes et al. 2011). In this
context, Aparicio et al. (2017) investigated L1-to-L2 and L2-to-L1 switching mech-
anisms in SIs and highly proficient bilinguals, while participants had to select to
which language visually presented French and German words belong to. Results
showed an influence of interpreting training on language switching that was gen-
erally manifested in a lower discrepancy in response accuracy in SIs between
within-language repetition trials and mixed trials. Furthermore, bilinguals but not
SIs demonstrated longer RTs in response to switch compared to non-switch tri-
als. In another language switching study, Boos et al. (2022) used a mixed (Eng-
lish and German, from L1-to-L2 and L2-to-L1) and unmixed lexical decision task
where SIs, trainee interpreters, foreign language teachers, and Anglistics students
had to decide whether successively presented auditory items were words or pseu-
dowords. The RT but not the accuracy data yielded a group x switch interaction
effect that originated from larger differences between the two conditions in pro-
fessional SIs compared to Anglistic students.

In a further study, Van de Putte et al. (2018) made use of a longitudinal design
to examine switching effects in a sample of interpreting students and a control
group of translators while the participants completed a non-linguistic color-shape
switching task. In the unmixed condition, participants had to assess either the
color or the shape of the target, whereas in the mixed condition they had to alter-
nate between the two tasks based on a specific cue. However, the authors did
not reveal any between-group differences in terms of accuracy or RT before or
after the training session. Also Yudes et al. (2011) analyzed non-linguistic switch-
ing mechanisms in SIs, bilinguals, and monolinguals using a card sorting task
that relied on changing rules that needed to be implicitly recognized. In this
so-called Wisconsin card sorting task, SIs made fewer errors and produced less
previous-sorting-category perseveration errors compared to bilingual and mono-
lingual participants.

From the studies reviewed in this article, it can be concluded that the most
persuasive results point to an advantage of individuals with interpreting practice
in verbal working memory tasks in the auditory and visual modality, while the
other psychological functions examined appear to be characterized by higher
variability and do not allow any firm conclusions. Nevertheless, before making
a final assessment, for future studies and meta-analyses it would be desirable
to work with larger sample sizes, take into account publication bias, reconsider
inclusion and exclusion criteria, and to more strongly focus on longitudinal
approaches.
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4. Discussion

4.1 Future directions for studies on SIs in the field of aging

As mentioned above, very little is known about how aging affects SIs and their
interpreting performance. Such information would be helpful in our rapidly aging
society which has increasing numbers of older adults who will remain in the
workforce and continue to interpret professionally. Aging certainly poses chal-
lenges for cognitive abilities such as processing speed, memory, and reasoning
(Salthouse 2019) as well as sensory functioning, for example, in the auditory
domain (Giroud et al. 2018; Giroud et al. 2021). Both cognitive functioning and
auditory processing are, however, at the core of simultaneous interpretation sug-
gesting that aging affects SIs tremendously (Liu et al. 2020; Signorelli et al. 2012).
It is therefore important to better understand the experiences of SIs across their
lifespan into old age. Still, previous studies which have investigated gray matter
plasticity as a function of simultaneous interpretation training have included
younger and middle-aged adults in the age range of about 20–50 years (Elmer
et al. 2014; Hervais-Adelman et al. 2017), while the inclusion of older groups (50
years and above) has been neglected so far.

An interesting and relevant open research question is therefore if and to what
degree the practice of simultaneous interpreting in old age, despite its cogni-
tive challenges, can effectively support cognitive and neural stability in late life.
Does the extended language, cognitive experience and cognitive demands of SIs
lead to more sustained cognitive functioning in older adults compared to non-
interpreters? Does the unique verbal and cognitive training in professional SIs
provide sustained cognitive functioning above and beyond multilingual experi-
ence in old age or are the challenges leading to a breakdown of cognitive perfor-
mance? These are research questions that need to be addressed in future research
and we here provide a framework to do so.

For example, a previous study reviewed above addressed similar questions
in younger adults and investigated effects of training in simultaneous interpreta-
tion on gray matter plasticity (Hervais-Adelman et al. 2017). The study employed
a longitudinal setting which allows to directly investigate neuroanatomical and
cognitive changes as a function of the intense training process. Longitudinal set-
tings are necessary to identify developmental trends over time (e.g., increases or
decreases in gray matter parameters and improvement or worsening in cogni-
tive functioning). Comparing such trajectories between trainees in simultaneous
interpretation and untrained multilingual individuals allows to selectively iden-
tify neuroanatomical or cognitive changes that occur due to the training in simul-
taneous interpretation above and beyond multilingual exposure. However, when
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attempting to study older SIs, many SIs will likely have already gone through
training many years ago and we assume that it might be difficult, if not impossi-
ble, to find older participants who are going through simultaneous interpretation
training for the first time in later life.

Thus, we propose an alternative approach to study older SIs. A longitudinal
research paradigm should be designed to include two groups of experienced older
SIs, one which is still actively practicing simultaneous interpretation (experimen-
tal group), while the other one is not (control group). Both groups should be
matched for factors potentially influencing outcome measures (i.e., cognition and
neuroanatomy) such as age, sex, years of training, years and frequency of profes-
sional experience, type of intercepting (Ferreira et al. 2020), education, relevant
health-related variables (e.g., degree of hearing impairment), and multilingual
experience (e.g., age of L2 acquisition, frequency of language use, etc.; for a con-
tinuous and multidimensional manner to describe multilingual experience see
also Gullifer et al. 2021).

Furthermore, the choice of the control task will be of utmost importance for
a good study design. While the experimental group will be active in simultane-
ous interpretation, the control group should perform another task at the same
interval and intensity as the experimental group. Including such an active control
group has several advantages: First, generally, including control groups allows to
measure and subtract the degree of test-retest effects on the outcome measures.
Second, including active control groups specifically controls for effects that may
arise from adherence to the training protocol (Schmitt et al. 2023; von Bastian
& Oberauer 2014). Third, active control tasks can be chosen to address poten-
tial effects of specific aspects of an intervention on outcome measures. For exam-
ple, if researchers want to test to what degree the simultaneity of interpreting is
the most benefitting factor for cognition and neuroanatomical stability in old age,
then a control task could be to perform non-simultaneous translations (e.g., from
recordings) in the active control group. If stronger positive effects on cognitive
and neuroanatomical development can be shown in the experimental group com-
pared to the control group, it can be deducted that simultaneity of receptive and
productive language translation is the isolated factor leading to the presented out-
come. Obviously, using such an active control group has the advantage that many
more research questions about the factors influencing positive outcomes in aging
can be addressed.

Another important aspect of such a design is the time interval at which pre-
training and post-training outcome measures are tested. In studies with older
adults investigating cognitive and neuroanatomical changes, the intervals should
span over several months. For example, a study by Fjell et al. (2009) has shown
that brain atrophy is evident after one year in healthy aging, suggesting that a 12
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months interval could be enough to see age-related changes in neuroanatomy and
potentially cognition which can then be compared between groups in its degree
of change. In terms of behavioral outcome measures which were reviewed above,
we suggest focusing on verbal working memory tasks, which can be administered
in the visual or auditory domain. We would expect to see most effects of cognitive
stability as a function of simultaneous interpretation training in such a task. How-
ever, as described above, other cognitive aspects such as attention and set switch-
ing could also be included as transfer effects onto these domains are possible.

4.2 Why should interpreting practice benefit cognition and counteract
brain aging?

The prevalence of cognitive impairment in aging due to Alzheimer’s dementia is
expected to rise globally. Estimations by the WHO suggest that the numbers are
going to double or even triple until 2050, which leads to huge and increasing costs
for patients, their families, the economy, and the healthcare system.1 Research is
becoming focused on prevention and behavioral interventions rather than phar-
macological treatments which are currently not efficient (Livingston et al. 2020;
Livingston et al. 2017). One promising approach is to find risk factors of cognitive
decline which are potentially modifiable such as hearing impairment, diabetes,
hypertension, social isolation, cognitive inactivity, and others, which in total
might prevent or delay up to 40% of dementias on a population-level if treated
(Livingston et al. 2020). Thus, increasing, for example, cognitive activity and
treating hearing impairment (i.e., improving speech communication) in older
adults might already be very beneficial for individual aging, but also for
population-level cognitive aging. The challenge is therefore to find effective, low-
cost, and motivating behavioral interventions to keep cognition challenged and
speech communication trained (Giroud et al., 2017).

Here we argue that simultaneous interpretation should be used as a model to
study such language, speech, and cognitive engagement in older adults, with study
protocols outlined above, for several reasons. First, there is already existing evi-
dence that multilingualism, which is a key part of the interpreting practice, has
positive effects on cognition in older adults as well as brain aging (Bialystok et al.
2016; Bialystok et al. 2014; Zhang et al. 2020) suggesting that SIs might show ben-
efits in cognition and brain aging as well. Second, as reviewed above, simultane-
ous interpretation goes beyond using multiple languages and being exposed to a
multilingual environment. The simultaneity of interpretation leads to increased
cognitive demand and more simultaneous activation of neural resources in the

1. https://www.who.int/publications/i/item/9789241550543
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auditory-receptive, motor-productive, language and cognitive networks in the
brain (Hervais-Adelman et al. 2015; Hervais-Adelman et al. 2015; Rinne et al.
2000) as compared to being part of a conversation in a second or third language.
In general, we expect that simultaneous interpretation is therefore more multifac-
eted and poses stronger demands onto the cognitive and language system in the
brain as compared to multilingualism. Importantly, previous research on behav-
ioral cognitive interventions in aging has pointed out that a combination of recep-
tive training with active, social, and multimodal aspects is most beneficial and
shows strongest transfer effects onto untrained cognitive tasks such as episodic
memory (Park et al. 2014; Ping, Li, & Hyengjeong Jeong. 2020). SIs combine all
those aspects in their practice. Moreover, we believe that at least three modifi-
able risk factors of dementia can be targeted with simultaneous interpretation
practice, namely hearing impairment by keeping the auditory system challenged
and engaged in communicative situations, social isolation by staying profession-
ally active and being in multilingual conversations, and cognitive disengagement
by keeping up with the cognitive demands of simultaneous interpretation. Apart
from those expected benefits we further believe that simultaneous interpretation
can also be used as a model to study the specific aspects of cognitive-language
trainings that are most beneficial for dementia prevention in aging with study
designs outlined above. For example, it provides a unique window into the ques-
tion to what degree the simultaneity, the high cognitive demand, and/or the
multimodality is the most important factor in designing effective behavioral inter-
ventions to support cognitive aging, which is a huge goal in our aging society.

5. Conclusion

In addition to brain structural plasticity, cognitive benefits of simultaneous inter-
pretation practice in young professionals have been shown in verbal working
memory tasks. Given our aging society and the challenges posed by age-related
sensory and cognitive decline, research on potential positive effects of simulta-
neous interpretation on sensory and cognitive health should be investigated with
the goal to develop personalized interventions to support communication func-
tions across the lifespan. We suggest performing studies in longitudinal settings
that allow for assessing developmental trends over at least 12 months, and to com-
pare trajectories to individuals with multilingual experience (but no experience
in simultaneous interpretation). Furthermore, because it might be difficult to find
older participants who are going to complete a serious and professional simulta-
neous interpretation training, studies should compare two groups of older adults
who are professional SIs, one which is still involved in professional simultaneous
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interpretation and the other one which is not, while controlling for other influenc-
ing factors discussed in this review. We also believe that the choice of the outcome
tasks is highly relevant and that active control groups need to be included in such
a study. Knowing the underlying components that benefit verbal communication
abilities in cognitively demanding situations will provide essential knowledge for
aging-related interventions to support stabilization of sensory and cognitive func-
tioning as well as brain health more generally across the lifespan.
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