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Abstract

Among all aspects of the linguistic and communicative competence, pragmatics seems
especially vulnerable in aging, due also to cognitive decline. However, pragmatics has never
been considered as an intervention target in elderly people. Here we tested the effects of a
novel training program to improve pragmatics (PragmaCom) in older adults, compared with
an active cognitive control group in a randomized-controlled-trial design. Both the
PragmaCom and the control group improved in pragmatic skills such as understanding
metaphors and avoiding off-topic speech, indicating that it is possible to improve pragmatics
in aging both with a specific training and with a cognitive training. Individual cognitive
factors predicted pragmatic improvement in the control group, while in the PragmaCom
group benefits were less dependent on individual characteristics. We discuss the results in
terms of pragmatic plasticity, highlighting the importance of these findings for promoting
older adults’ social communication and well-being.

Keywords: pragmatics; training; aging; metaphor; off-topic verbosity; social

communication
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1. Introduction

Pragmatics refers to a set of abilities including selecting an appropriate conversation
topic, responding properly to conversational partners, inferring the speaker’s meaning beyond
the literal meaning of words, for instance in the case of indirect requests up to the most
radical cases of non-literal language such as metaphors and irony (Grice, 1975; Sperber &
Wilson, 1995). Thus, pragmatics is key for successful communicative exchanges and
represents a key component of social communication (Hyter, 2017). Pragmatic disruption,
therefore, poses a considerable risk to the maintenance of chosen life roles and social
relationships, with consequences for quality of life, as largely documented across a range of
pathological conditions (Bambini, Arcara, Bechi, et al., 2016; Cummings, 2014; Jagoe,
2017).

Concerning the non-pathological aging population, the literature has shown that
pragmatic abilities show a decline compared to young adults (Messer, 2015). In the domain
of discourse production, the most prominent feature associated with aging is the tendency to
produce off-topic speech, leading to an alteration of conversational purposes, shifting from
the transmission of precise information to a peculiar stress upon autobiographical narratives
or personal situations (James, Burke, Austin, & Hulme, 1998; Ruffman, Murray, Halberstadt,
& Taumoepeau, 2010). In addition, discourse coherence, measured in terms of links between
utterances, was shown to be affected by age (Marini, Boewe, Caltagirone, & Carlomagno,
2005). Studies tackling receptive pragmatic abilities showed age-related changes in the
domain of figurative language, including the comprehension of metaphors (Champagne-
Lavau, Monetta, & Moreau, 2012; Mashal, Gavrieli, & Kavé, 2011), idioms (Grindrod &
Raizen, 2019), and proverbs (Uekermann, Thoma, & Daum, 2008). Also, age affects the

comprehension of jokes (Bischetti, Ceccato, Lecce, Cavallini, & Bambini, 2019; Mak &
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Carpenter, 2007; Uekermann, Channon, & Daum, 2006) as well as their appreciation
(Shammi & Stuss, 2003).

Despite the intuitive possibility that the decline in pragmatics exhibited by older
adults affects their social relationships and quality of life, pragmatic skills have never been a
target of intervention in the elderly population. This opens up a totally new field of
investigation, which we ventured in this study by using a novel theoretically-based training
program to improve pragmatics and by testing its effectiveness in a sample of older adults,
compared with an active cognitive control group. In order to plan the study, we took into
account evidence in the relevant literature regarding: 1) previous pragmatic training programs
in clinical populations; 2) previous cognitive training programs in elderly people; 3) the
relationship between pragmatics and the general cognitive and verbal resources in older
adults. In what follows we will examine these three domains, before outlining the rationale of
the study.

Although there are no training studies targeting pragmatics in healthy older adults,
there are a few remediation studies involving adult clinical populations (for a review see
Blake, Frymark, & Venedictov, 2013; and Lundgren & Brownell, 2016). Tompkins, Blake,
Wambaugh and Meigh (2011) developed a training program that aimed to stimulate
inefficient language comprehension processes by creating contextual constraints: specifically,
this program helps in matching language and context to manage conversation and the
understanding of non-literal language. Another tool is the Cognitive Pragmatic Training,
which targets the recognition of the speaker’s communicative intention and speech act
(sincere, ironic, deceitful) both in the linguistic and extra-linguistic modality, and was
reported to be effective in traumatic brain injury (Gabbatore et al., 2015; Parola et al., 2019)
and in schizophrenia (Gabbatore et al., 2017). Focusing on discourse production, Togher et

al. created a communication training for patients with traumatic brain injury and their
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caregivers, focusing on turn-taking and verbosity (Togher, McDonald, Tate, Power, &
Rietdijk, 2009, 2013; Togher, Power, Rietdijk, McDonald, & Tate, 2012). Focusing instead
on figurative language and specifically metaphor, Lundgren et al. developed exercises based
on thinking maps, which were used in samples of patients with right hemisphere damage
(Lundgren, Brownell, Cayer-Meade, Milione, & Kearns, 2011) and traumatic brain injury
(Brownell et al., 2013). Albeit often including a very limited sample of participants and no
control groups, overall these studies are indicative of some degree of ‘pragmatic plasticity’,
and they suggest that it is possible to remediate acquired disorder of pragmatic function. A
different perspective is taken by the Promoting Aphasics Communicative Effectiveness
(P.A.C.E.), which is a pragmatic approach to language rehabilitation (Davis, 2005). In the
P.A.C.E. setting the clinician and the patient exchange new information and equally take turn
in the conversation as senders and receiver by picking up a card from a stack and
communicating the depicted information. Feedback from the clinician is based on the
patient’s success in communicating the message (Seron & de Partz, 1993). Although it is
framed in the pragmatic model of communication and it might be suited to treat some
pragmatic difficulties (such as difficulty in maintaining the topic), the P.A.C.E. procedure
does not specifically target inferential pragmatic skills, but rather functional communication,
i.e., the ability to use verbal and non-verbal means to convey information (Seron & de Partz,
1993). Hence, its use has been limited to patients with aphasia (Carlomagno, Blasi, Labruna,
& Santoro, 2000; Carlomagno, Losanno, Emanuelli, & Casadio, 1991).

More evidence on aging is available in the field cognitive training. Aging research
shows the existence, also in the third and fourth ages, of the considerable potential of
cognitive plasticity and the efficacy of cognitive and/or metacognitive interventions (Hertzog,
Kramer, Wilson, & Lindenberger, 2008), targeting memory (Borella, Carretti, Riboldi, & De

Beni, 2010; Bottiroli, Cavallini, Dunlosky, Vecchi, & Hertzog, 2013; Cavallini, Dunlosky,
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Bottiroli, Hertzog, & Vecchi, 2010), reasoning (Anand et al., 2011), decision making (Rosi,
Vecchi, & Cavallini, 2019), and even socio-cognitive abilities such as theory of mind
(Cavallini et al., 2015). Moreover, the cognitive training field provides cumulating evidence
for the role of individual differences, including age, baseline level, and cognitive profile, in
training (Borella, Carbone, Pastore, De Beni, & Carretti, 2017; Cavallini et al., 2019; Lecce,
Ceccato, et al., 2019; Lovdén, Brehmer, Li, & Lindenberger, 2012; Zinke et al., 2014), where
some individuals benefit more than others despite being exposed to the same program and
materials. Hence, it is interesting to investigate the underlying mechanisms that lead to these
differences and if they are relevant also for pragmatic training.

The role of cognitive factors is especially interesting in relation to pragmatics,
because the literature has evidenced strong relationship between pragmatic skills and
cognitive resources in older adults. For instance, in the study of Daniluk & Borkowska
(2020), the most important factor predicting the scores in all tests of a pragmatic assessment
battery was the overall level of cognitive abilities (as measured with the Mini Mental State
Examination test). Among the various cognitive aspects involved in pragmatics, several
studies have highlighted the importance of executive functions, especially inhibition and
working memory. Starting with figurative language, studies have emphasized the role of
inhibition (as assessed through the Stroop task and the Hayling test) in metaphor
understanding, linked to the suppression of literal and irrelevant meanings (Morrone,
Declercq, Novella, & Besche, 2010). Verbal fluency is another language-based executive task
which has been related to figurative language, for instance in the study of Grindrod & Raizen
(2019), where difficulties with ambiguous idioms were restricted to older adults with reduced
verbal fluency. Older adults’ difficulties in humor understanding have been related to poor
executive resources in terms of both inhibition (Stroop task) and working memory, as

assessed with the letter-number sequencing task (Uekermann et al., 2006). The production of
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off-topic speech has been related to reduced executive skills, as measured through different
inhibition-related tests (Arbuckle & Gold, 1993), although for this aspect the literature hosts
conflicting findings (Burke & Shafto, 2008). Indeed, recent works have emphasized that in
older adults, the relationship with cognitive skills varies a lot across different pragmatic tasks
(Bambini, Van Looy, Demiddele, & Schaeken, 2020).

Another domain worth attention is lexical/semantic knowledge. While studies
reported that word retrieval difficulties are associated with aging (Burke & Shafto, 2004),
vocabulary knowledge is not (or very little) affected (Bowles, Grimm, & McArdle, 2005;
Bowles & Salthouse, 2008; Burke & Shafto, 2008). We can assume that the preserved
vocabulary knowledge has a protective effect on pragmatic skills, and specifically on the
understanding of those figurative aspects that are part of the vocabulary. For the
understanding of more creative figurative expressions, since older adults have had more time
to accumulate knowledge (either vocabulary or general information), we expect that they will
consider more metaphoric expressions as familiar. Indeed, a study by Mashal et al. (2011)
found that older adults judge novel metaphors as more familiar than young adults, although it
must be pointed out that increased familiarity is not equal to accuracy (Uekermann et al.,
2008). In sum, the baseline general cognitive resources as well as language skills represent
important factors that should be considered when planning training programs addressing

pragmatics in aging.

1.1. Rationale of the Study
Combining this evidence together, we decided to construct a novel training program
targeting the pragmatics of communication (PragmaCom) with the following characteristics:

(i) broad scope, (ii) theoretically sound, and (iii) based on a learner-oriented approach.
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Given that difficulties in pragmatics encompasses both expressive and receptive
aspects, we argued that a training with a broad scope (i), targeting both comprehension and
production, could be the most effective for the elderly to enhance their social communication.
Therefore, in the PragmaCom we addressed a range of different figurative language
expressions (to train comprehension) and different conversational situations (to train
production).

Theoretically (i1), the PragmaCom training is grounded in the Gricean model of
communication (Grice, 1975), where communication is seen as a cooperative activity in
which speakers try to offer a contribution to the ongoing conversation that is appropriate, in
terms of sincerity (Maxim of Quality), amount of information (Maxim of Quantity), on-topic
content (Maxim of Relevance), and clarity (Maxim of Manner). The assumption that speakers
are cooperative and adhere to conversational maxims is also deemed to be a heuristic to guide
utterance comprehension, production, and inferencing. Starting from this model, the strategy
of the PragmaCom is to exploit violations in the use of the maxims to increase awareness of
the pragmatic mechanisms of communication and then restore knowledge about such
mechanisms through meta-pragmatic reasoning. Compared to another training program based
on the Gricean communicative model such as the P.A.C.E., the PragmaCom differs mainly in
that it targets the inferential aspects of communication, i.e., the derivation of implicit
meanings and the adjustment to the interlocutor’s perspective in conversation, rather than
functional communication and basic referential skills. Therefore, the PragmaCom is more
suited to address the kind of pragmatic difficulties that might be experienced by fluent
speakers, such as healthy older adults, whereas the P.A.C.E. is more suited to promote word
finding and communicative effectiveness in non-fluent speakers (Carlomagno et al., 2000).

Exercises in the PragmaCom are framed in a learner-oriented approach (iii), in which

older adults are treated as active partners. Previous findings showed the importance of a
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learner-oriented approach in attempting to achieve the generalization of older adults’
behavior (Bottiroli et al., 2013). The learner-oriented approach helps participants understand
that the trained skills can be applied to a variety of materials across many contexts, and it is
thus suited to achieve successful pragmatic behavior across a variety of communicative
situations.

Moreover, we compared the efficacy of the PragmaCom in promoting pragmatic skills
with an active control training program. We decided to include an active control group
instead of a passive control group because several scholars argue that, compared to a passive
control group, active control groups may benefit from a number of advantages, mostly related
to the control for the placebo or Hawthorne effects, i.e., the assumption that people’s
behavior will be affected by their level of involvement (Clark, Lawlor-Savage, & Goghari,
2017). More specifically, the choice of an active control group might help controlling for
variables that otherwise would differ between the experimental and the control group, such as
the amount of experimenter contact, the familiarity with the research team and setting,
expectancy effects and motivation (Redick, Shipstead, Wiemers, Melby-Lervag, & Hulme,
2015). Using an active control group thus helps rule out (although it might not completely
eliminate) alternative explanations for observed improvement effects in the experimental
group. In our specific case, we opted for an active control training that, format-wise, adopted
the same approach and characteristics of the experimental training, and, content-wise,
consisted of a cognitive stimulation. Specifically, we employed a cognitive training program
based on memory exercises, processing speed, and reasoning activities (Bottiroli et al., 2013;
Bottiroli, Cavallini, Dunlosky, Vecchi, & Hertzog, 2017; Cavallini et al., 2010), which was
administered to the active control group and compared with the PragmaCom group in a
randomized controlled trial design. It is important to note that this training did not

specifically target the cognitive substrates of pragmatics but rather it was aimed at
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stimulating cognitive functioning in general. As the PragmaCom, the cognitive training used
a learner-oriented approach, where older adults were treated as active partners, and was of the
same duration and intensity as the PragmaCom.

To assess pragmatic skills pre- and post-training, we administered the Assessment of
Pragmatic Abilities and Cognitive Substrates (APACS; Arcara & Bambini, 2016), a
standardized test used to evaluate pragmatics in clinical populations previously used in
pathological aging (Bambini, Arcara, Martinelli, et al., 2016; Carotenuto, Arcara, et al., 2018;
Montemurro et al., 2019). However, since APACS is a test for clinical populations and the
effect of age in the norm-group are limited (Arcara & Bambini, 2016), we complemented the
assessment with two other tasks adapted from previous literature, one evaluating receptive
pragmatic skills and specifically the ability to infer metaphorical meanings (i.e., the Physical
and Mental Metaphors task; Lecce, Ronchi, Del Sette, Bischetti, & Bambini, 2019), and the
other evaluating expressive pragmatic skills and specifically the propensity to off-topic
speech (Arbuckle & Gold, 1993; Pushkar et al., 2000). Control variables (Mini-Mental State
Examination, phonemic fluency, and vocabulary knowledge) were also collected.

The aims of our study are two. First, we aimed at testing the effects of the
PragmaCom on pragmatic skills compared with an active control training devoted to
cognitive stimulation. Our focus was on pragmatic skills as outcome (measured via the
APACS, the Physical and Mental Metaphors task, and the off-topic verbosity). Based on
previous evidence obtained from clinical populations (e.g., Gabbatore et al., 2015; Lundgren
et al., 2011; Parola et al., 2019), we expected the PragmaCom to be effective and to observe
‘pragmatic plasticity’ in aging. Secondly, we aimed at investigating the role of individual
aspects in determining the training benefits. Based on previous evidence that some
individuals benefit more than others despite being exposed to the same program and materials

depending on age, initial performance, and cognitive characteristics (e.g., Borella et al., 2017;
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Cavallini et al., 2019; Zinke et al., 2014), we expected individual differences to be predictive
of pragmatic improvement. We took into account the following factors of individual
variation: age, baseline performance in pragmatics (Physical and Mental Metaphors task and
off-topic verbosity), and a language-based cognitive index. The language-based index was
calculated as a composite score derived from the vocabulary knowledge test and the
phonemic fluency test. In light of previous evidence that figurative language comprehension
in the elderly is linked to vocabulary knowledge and fluency (Grindrod & Raizen, 2019;
Mashal et al., 2011), we expected that the language-based cognitive index could be predictive
of differences in training benefits. This investigation would also, on the practical side,

indicate who can benefit most from which intervention.

2. Material and Methods

2.1. Participants

One hundred sixteen Italian-speaking older adults voluntarily took part in this study.
They were randomly allocated either to the experimental group administered the PragmaCom
training or to the Control group administered the cognitive training. From this initial sample,
48 participants were excluded due to missing data (dropouts, non-adherence, and missing pre-
or post-assessment), with no differences between percentages of exclusion in the two groups
(43% in the PragmCom group and 39% in the Control group, t(114) =-0.47, p = .64).
Reasons for missing data were typically family commitments, health issues or medical
appointments. See Supplementary Material (Table S1) for the detailed analysis of
dropouts/non-adherence/missing assessment. Nineteen additional participants (13% of the

PragmaCom; 23% in the Control group) were excluded because they presented one or more
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of these characteristics: age younger than 60 years, previous participation in training studies
to promote social communication, presence of cognitive impairments (assessed with the
Mini-Mental State Examination; Folstein, Folstein, & McHugh, 1975) or diagnosis of
neurological disease. The final sample consisted of 49 participants: 32 in the PragmaCom
group (24 F, Mage = 68.75, age range = 60-78, Meducation = 12.42, education range = 8-18)
and 17 in the Control group (15 F, Mage = 68.12, age range = 60-83, Meducation = 11.12,
education range = 5-17).

The study was approved by the Ethics Committee of the Department of Brain and
Behavioral Sciences of the University of Pavia (n°19/2017). Prior to participation, all
participants were informed about the aims of the study and signed the informed consent,

according to the Declaration of Helsinki.

2.2. Design and Procedure

Participants took part in pre- and post-training assessment sessions. At both time-
points the assessment consisted in two sessions, one performed individually and one
collectively, in which screening (Mini-Mental State Examination), control variables assessing
cognitive and verbal aspects (phonemic fluency and vocabulary), and main outcome
measures (pragmatic abilities) were tested. The mean time between the pre-training and the
post-training assessment sessions was six weeks. Both the PragmaCom and the Cognitive
training programs consisted of four two-hour sessions, once a week, for four consecutive
weeks. All sessions were held in groups of 15 participants on average and guided by an
expert trainer, who provided positive and corrective feedback.

2.2.1 Assessment materials.

The following tests were administered only at pre-test:

Mini-Mental State Examination (MMSE, individually assessed): The MMSE is a
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screening test useful to detect cognitive impairments, especially in the elderly population. It
consists of six parts, each assessing a different cognitive ability (orientation to time and
space, immediate and delayed memory recall, attention and calculation, language, and
praxia). The total score is 30, and the cut-off score for cognitive impairment is 24.

Phonemic fluency (collectively assessed): Participants were asked to write down the
highest number of words beginning with three specific letters (we used the letters F, A, and S,
which are the most commonly used; Strauss, Sherman, & Spreen, 2006). Only Italian words
were considered as correct, excluding proper names. Participants were allowed one minute
and a half for each letter. The final score consisted in the total number of words produced in
the three conditions.

Vocabulary knowledge (collectively assessed): Vocabulary knowledge was assessed
with a test adapted for the Italian language from the Primary Mental Abilities Test (PMA;
Thurstone & Thurstone, 1963). In this multiple-choice task, participants are asked to select
the correct synonym for 50 given words, choosing among five options for each word, in
eight-minute time (total score range: 0-50).

The following tests were administered both at pre- and post-training:

Assessment of Pragmatic Abilities and Cognitive Substrates (APACS; individually
assessed): This test was developed by Arcara & Bambini (2016) to assess pragmatic language
disorder in Italian speaking individuals. APACS consists of 6 tasks devoted to assess
different aspects of the pragmatics of communication, targeting both production and
comprehension: Interview (consisting in a semi-structured interview which is evaluated for
pragmatic aspects such as informativeness and coherence during a semi-structured interview),
Description (assessing the ability to produce relevant information while describing a picture),
Narratives (assessing the comprehension of implicit and explicit information orally given),

Figurative Language 1 (assessing the ability to understand figurative language through a
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multiple-choice task), Humor (assessing the ability to understand humor through a multiple-
choice task), Figurative Language 2 (assessing the ability to understand figurative language
through a verbal explanation task). Six task scores are derived, one for each task; moreover,
three composite scores (Pragmatic Production, Pragmatic Comprehension and APACS Total)
are derived from the six task scores, each one ranging from O to 1.

Physical and Mental Metaphors task (collectively assessed): As a more fine-grained
measures of pragmatic skills in comprehension than the APACS Pragmatic Comprehension
score, we created a novel adult-appropriate version of the Physical and Mental Metaphors
(PMM) task originally developed for children (Lecce, Ronchi, Del Sette, Bischetti, &
Bambini; 2019). Fourteen novel nominal metaphors in the form X is Y were used, including
physical metaphors (Some singers are nightingales, meaning that they sing very well) and
mental metaphors (e.g., Some friends are anchors, meaning that they are supportive and they
are people on whom you can count), depending on whether they referred to physical or
mental characteristics. Further information on the items’ characteristics are provided in the
Supplementary Material (Table S2). Metaphors were presented in the written format, and
participants needed to explain their meaning writing down their answers in a booklet.
Answers were rated for the ability to articulate the link between the topic and the vehicle of
the metaphor and received an accuracy score that ranged from O to 2 (where 0 is incorrect, 1
is partially correct, and 2 is correct). The total score ranged from O to 28.

Off-Topic Verbosity: In order to obtained a more-fine grained measure of pragmatic
production than the APACS Pragmatic Production score, we measured Off-Topic Verbosity
(OTV) in the speech produced during the APACS Interview task. More specifically,
interviews were manually transcribed according to the orthographic transcription rules of oral
texts adopted in the CLIPS (Corpora e Lessici di Italiano Parlato e Scritto) project (Savy,

2007). Following Arbuckle & Gold (1993) and Pushkar et al. (2000), we classified each
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participant’s turn based on the presence (score 1) or absence (score 0) of speech irrelevant to
the topic under discussion. Since the APACS interview is a semi-structured interview and,
therefore, the number of turns depends also on the number of questions asked by the
interviewer, we calculated a measure of “OTV propensity”, defined as a proportion between
the number of times every single participant went off topic (i.e. the number of times their
OTYV value for the turn was 1) and the total number of answers given to the interviewer.
Examples of scoring of off-topic and non-off-topic turns are offered in the Supplementary
Material (Table S3).

The OTV analysis was done on a subsample of 24 participants (12 for each group),
which was determined starting from the 12 participants in the Control group who were
assessed with APACS at both time points and consented to audio recording, and then
selecting 12 age-matched participants from the PragmaCom group.

2.2.2. Training programs.

2.2.2.1. PragmaCom training.

Framed in the Gricean model of communication and taking the assumption that
speakers cooperatively adhere to conversational maxims as a guide to utterance
comprehension and production, the PragmaCom aims at restoring the knowledge of the
maxims to help coping in social communication. For instance, when the speaker utters
something blatantly false (i.e., violating the Maxim of Quantity), as in the case of figurative
language, the hearer is prompted to look for an implicated meaning on the bases of the
assumption that she must be ultimately cooperative. The PragmaCom prompts reasoning
about the maxims by presenting exercises based on story contexts where communicative
mismatches happen (misunderstanding of figurative meanings or inappropriate discourse
production) and encouraging the discussion on the pragmatic mechanisms that were violated.

The strategy is therefore meta-pragmatic (Sziics & Babarczy, 2017), in that participants are
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invited to reflect about the failure of the conversational maxims and are explicitly taught
about how to respect the conversational maxims.

In order to train pragmatic skills both in comprehension and in production, two types
of exercises were created: one type devoted to the comprehension of pragmatic meaning in
figurative language (including different types such as nominal metaphors, transparent idioms,
and proverbs), and the other type devoted to the production of appropriate speech (including
a variety of communicative difficulties with respect to the Maxims of Quantity and Relation,
e.g., overinformativity, underinformativity, and off-topic speech).

Each exercise unfolds through four phases, schematically represented in Figure 1.
Phase 1 (Detection of a communicative mismatch) presents a story context featuring a
communication problem due to a failure in using one of the Gricean maxims, which the
participant is encouraged to recognize and discuss upon. In phase 2 (Reconstruction of the
mechanism and learning of the rule) the participant is invited to recover the correct
communicative behavior for the proposed context. Phase 3 (Generalization of the rule to
other contexts) and phase 4 (Creation of new contexts) aim at promoting generalization, by
encouraging the analysis of other contexts and by prompting the use of the correct

communicative behavior through the creation of a new story context.

##4[NSERT FIGURE 1%

More specifically, in exercises targeting pragmatic comprehension, a story context in
which a character misunderstands a figurative expression (e.g., the metaphor “That lawyer is
a shark”) by interpreting it literally (“Why? He has no fin”) is presented, and the participant
is invited to identify the cause of the misunderstanding (phase 1). Next (phase 2) the

participant is encouraged to reflect on the literal meaning of the expression and to use



PRAGMATIC AND COGNITIVE INTERVENTIONS IN AGING 17

elements from the context to infer the figurative meaning (“The lawyer is aggressive”). In
phase 3, new contexts are considered, with correct and incorrect uses of the figurative
expression at stake (“to be a shark™). Finally (phase 4), the participant is invited to create a
novel story containing the trained figurative expression. For production, phase 1 starts with a
dialogue in which one of the speakers violates a conversational maxim (e.g., a person listing a
lot of autobiographical details while shopping at the bakery, thus being off-topic). In phase 2,
participants are guided through an analysis of the elements of the conversation which are
necessary/unnecessary or related/unrelated to the context of the dialogue. In phase 3
participants are asked to select appropriate conversational exchanges among different
options, and in phase 4 the participant is asked to write a new dialogue (for instance in the
context of a butchery) and apply the learned rules.

Furthermore, all sessions were enriched with ecological items, such as newspaper
article or videos featuring figurative expression or ineffective communicative exchanges,
which were then analyzed and discussed. All exercises included figurative expressions or
topics of conversation which were different from those presented in the pre- and post-training
assessments.

The training was held in groups. However, in order to be sure that everybody was
actively engaged in the training sessions, participants were first invited to individually reason
on the questions and to write down their answers in a booklet, before the trainer started a
guided group discussion.

2.2.2.2 Cognitive training.

This intervention was primarily based on a previous memory training (Bottiroli et al.,
2013, 2017; Cavallini et al., 2010), which was adapted to target cognitive skills more broadly.
More specifically, exercises targeted memory, speed of processing, and reasoning skills. For

memory, the trainer first explained a non-verbal mnemonic, i.e., the interactive imagery
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strategy (Cavallini et al., 2010), offering several examples. This strategy consists of creating
an internal image depicting the interaction of the items (e.g., a cat with a moon spot on its
forehead to remember “moon” and “cat” words). Hence, it is a visual memory strategy, based
on relational encoding, which enhances organization of to-be-learned materials. Following
the instructions, participants were requested to complete a range of memory exercises (e.g.,
associative learning and free recall tasks) using this learned strategy. For speed of processing,
exercises requested, for instance, to identify as fast as possible if two stimuli (e.g., pattern of
lines) were the same or different (adapted from Salthouse & Babcock, 1991). For reasoning,
we used the Raven’s Progressive matrices (Raven, Court, & Raven, 1983), adapting them to
be collectively presented. Activities varied both within and between sessions and were of

increasing difficulty. Activities in each session are described in Table 1.

*++[NSERT TABLE 1#%*

Past studies on the original memory training upon which the current cognitive training
is based on showed reliable improvements in the target ability (Cohen’s ds ranging from .60
to 1.10). For example, the first study examining the training effects compared the
experimental group with a control group (Cavallini et al., 2010); in the training group, the
increase in memory performance in the two practiced tasks was of 10.5%, compared to the
1.5% change in the control group. Even if the efficacy of the current, enriched, cognitive
training was not directly examined in previous studies, we were confident on its positive
effects on memory. We nevertheless checked this assumption by measuring memory
performance both at the beginning and at the end of the training program, and, as expected,

we found a significant improvement (see Supplementary Material, Table S4).
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2.3. Data Analysis

2.3.1. Preliminary analysis on the three outcome measures (APACS, PMM, and
OTV).

Before running the main analysis, we performed a preliminary analysis to ensure that
participants’ scores obtained at pre-training assessment (considered as baseline) were such
that improvement in pragmatic skills was possible. Among the three main outcome measures,
this preliminary step was especially important for the APACS test, since this test was
designed to detect pragmatic impairments in clinical populations rather than typically aging
population. To do this, we inspected the scores obtained at pre-training assessment
(considered as baseline) and calculated the percentage of participants who had an accuracy
higher than the 80% for all the main outcome measures (APACS, PMM and OTV). Results
showed that more than the 90% of participants reached a mean accuracy greater than the 80%
in the APACS test (100% in Pragmatic Production, 91% in Pragmatic Comprehension and
100% in the APACS Total score), while only the 33% and the 46% obtained more than 80%
accuracy scores in the PMM task and OTV propensity measure, respectively. Thus, the
APACS test was excluded from further analyses and the accuracy scores obtained in the
metaphor comprehension task (PMM) and the scores obtained in the evaluation of off-topic
verbosity propensity (OTV) were considered as main outcome variables. Furthermore, for
PMM we established an accuracy threshold and excluded from the analyses the participants
who obtained an accuracy score higher than 95% in the pre-training assessment.

2.3.2. Testing the effectiveness of the training.

In order to achieve our first aim (i.e., testing the effects of the PragmaCom training in
the elderly population), we first checked with independent sample t-test that the PragmaCom
and the Control groups did not differ for age, education, and any of the measures collected at

pre-test. Second, we performed a repeated measures ANOVA for each of the main outcome
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variables (PMM and OTV). Time (Pre and Post training) was set as within participants
variable and Group (PragmaCom and Control) as between participants variable. Significant
results were followed by post-hoc pairwise comparisons.

2.3.3. Investigating the role of individual differences on the training benefits.

In order to accomplish our second aim (i.e., evaluating the effects of individual
differences on the training benefits), we first performed a correlation analysis on the whole
sample, and then a hierarchical regression analysis for each group separately. For this
analysis, and in order to reduce the numbers of predictors, a language-based index was
derived by summing the z-scores calculated for the fluency task and the vocabulary
knowledge task.

Concerning correlations, we calculated Pearson’s correlation coefficient between
participant’s age, language-based index, and the main outcome variables (accuracy in PMM
and scores in OTV) assessed both at pre- and post-training for the whole sample, to
investigate the relationship between age, cognitive abilities, and pragmatics. We also
calculated the correlations between the pre- and post-training scores for each of the main
outcome variables, to investigate the relationship between the baseline level and the post-
training level.

Hierarchical regressions were performed to analyze the role of baseline, age, and the
language-based index on pragmatic performance at post-training, separately for the two
different training groups. The post-training scores for the two main outcome measures (PMM
and OTV) were set as dependent variable in separate regression models. For each main
outcome variable, the baseline score was entered in the first model (model 1), followed by

age and the language-based index in the second model (model 2).
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3. Results

Descriptive statistics are presented in Table 2.

*EXINSERT TABLE 2%%**

3.1. Effectiveness of the Training

The two groups did not differ at baseline for any of the assessed variables (see Table

3).

#++[NSERT TABLE 3#*

3.1.1. Physical and Mental Metaphors task.

Repeated measures ANOVA on the PMM task showed only a main effect of Time
[F(1,47)=19.68, p <.001, °p = 0.30]. Post-hoc pairwise comparisons confirmed that both
groups obtained a higher score at Post than at Pre training session, with the PragmaCom
group leading the effect and showing a greater effect size compared to the Control group
[PragmaCom: #47) =4.23, p <.001, Cohen’s d = 0.55; Control: #(47) = 2.40, p = .020,

Cohen’s d = 0.32] (see Figure 2A).

##4[NSERT FIGURE 2%+

3.1.2. Off-Topic Verbosity.

Repeated measures ANOVA on the OTV propensity measure showed only a main

effect of Time [F(1,22) =5.23, p = .32, #°p = 0.19]. Post-hoc pairwise comparisons suggested
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that this result was driven by the improvements of the PragmaCom group, in which the
difference between Pre and Post training scores approached significance [#(22) = -2.05, p =
.052, Cohen’s d = 0.63], compared to the Control group’s difference in means [#(22) =-1.18,

p = .25, Cohen’s d = 0.34] (see Figure 2B).

3.2. Individual Differences on the Training Benefits

3.2.1. Correlations.
The results of the correlation analysis are displayed in Figure 3. Age was significantly and
negatively associated only with the PMM task, both at pre- and post-training assessment (pre:
r(47) =-.41, p = .004; post: r(47) = -.46, p =.001). No significant correlations were found
between age and the OTV propensity measure, neither between age and the language-based
index. The language-based index correlated significantly only with the PMM task, in a
positive fashion at both time points (pre: r(47) = .70, p < 0.001; post: r(47) =.77, p < .001),
but not with the OTV propensity measure. Pre- and post-training scores correlated both for

PMM and for OTV (PMM: r(47) = .81, p <.001, OTV: r(22) = .50, p = .013).

##4[NSERT FIGURE 3%

3.2.2. Regressions.

The results of the regression analysis are displayed in Table 4.

#++[NSERT TABLE 4

3.2.2.1. Physical and Mental Metaphor task.

The regression models with the PMM scores at post-training as dependent variable
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showed that the baseline PMM score explained a significant amount of variance in both
groups [PragmaCom: F(1, 30) =42.40, p <.001; Control: F(1, 14) =36.03, p <.001]. When
age and the language-based index were introduced in model 2, results showed a different
pattern in the two groups. In the PragmaCom group, the second model did not significantly
explain any further variance [AF(2, 28) =2.53, p = .10]. On the contrary, in the Control
group the second model significantly increased the amount of explained variance
[AF(2,12) =4.62, p = .033]. Further inspection of coefficients revealed that the language-
based index was the only significant predictor of PMM post-training scores (p = .011),
reducing the predicting role of baseline performance (p = .087).

3.2.2.2. Off-Topic Verbosity.

Results showed that baseline performance was a significant predictor of post-training
OTYV propensity for the Control group [F(1, 10) =40.67, p < .001], but not for the
PragmaCom group [F(1, 10) = 0.004, p = .95]. Adding age and the language-based index in
model 2 did not explain further variance in either of the two groups [PragmaCom: AF(2, 8) =
1.65, p = .25; Control: AF(2, 8) =0.45, p = .65].

Additional regression analyses were performed on the Control group only, to
investigate whether the improvement in memory could explain the improvement in
pragmatics. Results showed that memory gains had no effects on the improvement in the

PMM and OTV tasks (see Supplementary Material, Table S5).

4. Discussion

This study is the first one in the literature to investigate the possibility of improving

pragmatic skills in the healthy elderly people. We did so by creating a novel training program
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targeting pragmatic abilities, based on the Gricean model of inferential communication and
addressing both production and comprehension with a learner-oriented approach. As a first
aim, we examined the effects of the PragmaCom, compared with a cognitive training in a
randomized controlled trial design. Results showed a main effect of time, which indicates that
all participants improved after training, both the group administered the PragmaCom and the
group administered the cognitive training. These findings are in line with our expectations
about the efficacy of the PragmaCom, but they do not support its specificity. This has two
important theoretical implications: 1) it is possible to enhance older adults’ pragmatics skills,
which is indicative of ‘pragmatic plasticity’ in aging; 2) both a training targeting pragmatics
and a training targeting cognitive skills can have a positive effect on pragmatic skills, which
points to the link between pragmatic abilities and the general cognitive profile.

Concerning the first implication, it is important to underline that the maintenance of a
certain grade of plasticity in aging (Greenwood, 2007) has been largely demonstrated by the
effectiveness of cognitive interventions aimed to preserve an adequate cognitive functioning,
limiting the normal decline of several functions, including memory, decision making,
reasoning (Anand et al., 2011; Cavallini et al., 2010; Rosi et al., 2019). The novel finding
stemming from our findings of a pragmatic improvement after training is that plasticity in
aging seems to extend beyond the domain of classic cognitive abilities to embrace also socio-
communicative aspects. What our data seem to suggest is indeed that also the complex set of
skills that allow to adjust the linguistic behavior to the contextual setting, to engage in
successful conversational exchanges by offering an appropriate contribution and by inferring
the speaker’s intended meaning can be ameliorated by means of training, possibly mitigating
the age-related decline. Also, our data extend previous evidence of training-induced
improvement in specific pragmatic skills in clinical conditions, e.g., traumatic brain injury

and right hemisphere brain damage (Gabbatore et al., 2015; Lundgren et al., 2011; Parola et
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al., 2019; Togher et al., 2012), by showing the existence of potential for improvement also in
healthy aging.

By looking more closely at our findings and specifically at the results of the post-hoc
comparison in the two outcome variables, it is interesting to note that the improvement seems
to be more robust in the domain of metaphor understanding (where pre-post comparisons
were significant in both groups) compared with off-topic verbosity (where, despite the main
effect of time, pre-post comparisons were marginally significant — in the PragmaCom group —
or non-significant — in the control group). It is certainly possible that the smaller effect
observed for the production task is due to the smaller sample size that was analyzed for this
outcome measure compared with the sample size of the comprehension outcome measure.
However, it is also possible that this smaller effect size captures a genuine difference and a
greater difficulty of production compared to comprehension. Studies on language in aging
have evidenced that several comprehension domains are relatively spared, while production,
especially word retrieval and off-topic speech, are especially vulnerable (Burke & Shafto,
2008; Diaz, Rizio, & Zhuang, 2016; Zhang, Eppes, & Diaz, 2019). The greater difficulty of
the pragmatic production task might thus in turn lead to a greater difficulty of ameliorating
this aspect of the pragmatic competence through training.

The other relevant finding emerging from our data is that both the PragmaCom and
the cognitive training are effective in promoting pragmatic skills. Although we did not
explicitly target those abilities that are especially known to affect pragmatics such as
inhibition and working memory, the cognitive training stimulated the general cognitive
functioning (including abilities such as memory, reasoning, and processing speed). The
cognitive training was successful in stimulating cognition (see the improvement in memory
performance in the control group reported in the Supplementary Material). Moreover,

individuals who were stimulated cognitively generalized to pragmatics, obtaining also a gain
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in pragmatic tasks. We can interpret our finding as indicative of the importance of the general
cognitive profile for pragmatic behavior in aging. Converging evidence comes from studies
where the general cognitive profile has been related to pragmatics in older adults (Daniluk &
Borkowska, 2020) and also from studies on clinical populations where performance in
pragmatic tasks was associated with the global severity of global cognitive impairment
(Montemurro et al., 2019). In sum, training general cognition might suffice to improve
pragmatic skills.

In commenting this finding, however, we are aware that the main effect of time
observed in both groups can also be indicative of a learning effect. Indeed, in this case the
absence of a no-training group does not allow us to completely rule out the learning effect. A
further issue is represented by the use of the same test for metaphor comprehension at pre-
and post-test, which might facilitate the retrieval of correct answers. While acknowledging
that future studies should take into account these limitations, there are a number of elements
which suggest that the observed improvement in pragmatics is likely to be genuine. First, a
preliminary report describing the effects of the same training on patients with schizophrenia
highlighted an improvement in pragmatics only in the experimental group, and not in the
active control group (Agostoni et al., 2020). Second, test-retest is unlikely for tasks such as
the Physical and Mental Metaphors one, since participants are not requested to identify pre-
coded answers but rather to articulate the metaphor’s meaning, and receive no feedback on
their answers (for similar considerations on a similar test for children, see Melogno, Pinto, &
Di Filippo, 2017). Furthermore, the post-test happened at six-week distance from the pre-test.
Finally, it is important to note that training cognitive skills is not the same as training
pragmatics directly: in our study the effects sizes comparing pragmatic performance at pre-

and post-training were bigger in the PragmaCom than in the Control group, and we observed
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different patterns of predictors. This latter point will be discussed in more detail below, in
relation to the second aim.

The second aim of this study revolved around individual differences, which may
constitute an important factor impacting training outcome. Preliminarily to the regression
analysis, we run a series of correlations between age, the language-based index, and
pragmatic measures. The results of the correlations are quite interesting and hint at the
important differences that exist between the different pragmatic aspects. To start with, age
was significantly related to metaphor comprehension (both at pre- and post-training), but not
to off-topic verbosity. While for metaphor comprehension age effects have been largely
documented (Mashal et al., 2011; Morrone et al., 2010), for off-topic verbosity there is
evidence that the effect of age is mediated by socio-cognitive factors such as emotion
recognition (Ruffman et al., 2010). Although we cannot exclude that the age range in our
sample was not big enough to capture the effect of age, our findings seem to indicate that off-
topic verbosity might be related to other skills rather than age per se.

Coming to the role of the language-based index, we observed something similar to the
pattern described for age, namely a significant correlation with metaphor comprehension but
not with off-topic verbosity. This finding highlights that metaphorical skills in older adults
are related to vocabulary knowledge and to executive aspects such as those measured in the
fluency task, confirming previous evidence on figurative language processing in the elderly
people (Grindrod & Raizen, 2019). Importantly, the metaphors included in the Physical and
Mental Metaphors tasks are novel metaphors: therefore, the ability to rely on accumulated
word knowledge seems especially relevant (Mashal et al., 2011). Conversely, off-topic
verbosity does not seem to be related to language-based cognitive skills. Indeed, for off-topic
verbosity findings are diverse, and in general cognitive explanation (e.g., inhibition-based

explanations) proved inconclusive to account for all instances of discourse difficulties (Burke
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& Shafto, 2008). It is likely that off-topic verbosity depends on a multiplicity of factors that
go beyond verbal and executive domains, touching upon social and intellectual abilities more
broadly. Among these, it might be worth considering also the breadth of categorization. The
phenomenon of off-topic verbosity has been largely investigated in the clinical perspective,
especially in terms of tangential and derailed discourse (Cavelti, Kircher, Nagels, Strik, &
Homan, 2018). In that context, off-topic speech is often considered in relation to thought
disorganization. Specifically, derailment in discourse is taken as indicative of looseness of
associations, i.e., poor in conceptual association and formation (Bambini, Arcara, et al., 2020;
Cavelti et al., 2018). This might be a relevant line of investigation in aging too, given the
evidence of a greater breadth of categorization in older compared to younger adults, i.e., the
tendency to use broader categories and cluster information to fewer categories (Mashal &
Coblentz, 2014), which might lead to poor coherence in speech. In sum, these correlations
show that individual factors such as age and language-based cognitive skills play a role in
pragmatics, which is different across specific pragmatic domains. Because of this, it is also
possible that training gains vary depending on individual characteristics and across pragmatic
domains and types of interventions, as it will be examined below in relation to the outcome of
the regression analysis.

To summarize the results of the regressions, the individual characteristics that played
arole in pragmatic gains are the following: in the Control group, we observed a predictive
role of the baseline scores (in metaphor accuracy) and of the language-based index on post-
training metaphor accuracy and a predictive role of the baseline scores (in off-topic
verbosity) on post-training off-topic verbosity. In the PragmaCom group, only the baseline
level (in metaphor accuracy) was a predictor of post-training metaphor accuracy, and there

were no significant predictors of off-topic verbosity.
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These findings seem to suggest a clear pattern: the individual characteristics are more
influential in the Control group than in the Pragmacom group. We can discuss such pattern by
referring to the two models used to capture the association between variables that predict
training gains: the magnification model and the compensation model. The magnification
model (Kliegl, Smith, & Baltes, 1990; Lovdén et al., 2012; Verhaeghen & Marcoen, 1996)
suggests that higher-performing individuals benefit more from cognitive training, as they are
better equipped with the cognitive resources necessary for making use of new strategies and
abilities successfully performing the tasks. Conversely, the compensation model postulates
that it is actually lower-performing individuals who tend to benefit most from the
intervention, because they have more room for improvement and the training allows them to
compensate for their difficulties (Lovdén et al., 2012). Our results in the Control group seem
consistent with the magnification model, in that the cognitive training magnifies individual
differences and those with higher performance (in the specific task at baseline or in the
language-based index) reached higher pragmatic scores after training. This is less of a case
for the PragmaCom training, where the effect of individual predictors was minimal,
indicating that the magnification view does not fully apply to it. It is interesting to compare
these findings with those reported in a study that examined the effect of an intervention
program on visual metaphor comprehension in individuals with intellectual disabilities
(Shnitzer-Meirovich, Lifshitz, & Mashal, 2018). In that study, receptive vocabulary predicted
the learning of visual metaphors, over and above the type of intervention, with individuals
with lower scores exhibiting increased learning. Both these data and our data seem to indicate
that, when the training program specifically addresses pragmatic skills, it is not only the
better skilled participants who benefit from it, but also those with poorer resources. Another
parallel between the two studies is in the effect of language skills (the Peabody Pictures

Vocabulary Test in Shnitzer-Meirovich et al., 2018 and the language-based index in our
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study) on metaphor, although in our case this is limited to the Control group and does not
extend to the PragmaCom group.

This difference in the role of the individual predictors across training types is
important both theoretically and practically. Theoretically, it tells us something on the
underlying mechanisms supporting improvement. The cognitive training capitalizes on the
individual’s general cognitive skills; it magnifies the memory and reasoning skills of the
higher performing individuals, leading to a better performance in pragmatic tasks that are
associated with those skills. Conversely, the PragmaCom directly address the core pragmatic
mechanisms, restoring inferential and conversational rules. In this way, it manages to
overcome to some extent individual characteristics. Practically, the difference in the
predictors might suggest who can benefit the most from which training, which might be
useful to adopt tailored remediation decisions. Although both trainings are effective, by being
less dependent from individual factors, the PragmaCom training is potentially more suited for
all older adults than the cognitive training. Interestingly, age did not turn out to be a
significant predictor of post-training pragmatic performance in any group and for any task.
This seems to suggest that older adults of all ages might improve in pragmatic skills, in line
with what has been observed for some other cognitive aspects (Cavallini et al., 2019).

The results of this study should be interpreted within the context of its limitations. We
have already discussed above that the absence of a no-training group, which prevents us from
completely ruling out that the improvement observed in the two groups is due to a learning
effect. Future studies should thus try to replicate our findings, including also a no-treatment
group. Another aspect that should be mentioned is the relatively small sample size, which
prevents us from deriving conclusive patterns. This sample size was due to 41% of missing
data (out of the one hundred sixteen subjects recruited), of which 34% were due to dropouts

or non-adherence (see Supplementary Material). Although there is very little evidence of
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dropout/non-adherence rate in cognitive training in healthy elderly subjects, when compared
with the better documented dropout rate in cognitive interventions in clinical populations, our
data are not inconsistent (29% in Mahncke et al., 2019; see also the meta-analysis in
Szymczynska, Walsh, Greenberg, & Priebe, 2017). Since the percentage of missing data was
not different between the PragmaCom and the Control group, it is likely that both training
interventions were equally engaging. However, the collective nature of both training
programs was difficult to reconcile with personal schedules, an aspect which was possibly
worsened by the lack of incentives. For future studies, thus, it would be important to devise
better strategies to avoid dropouts and non-adherence.

Another limitation is the use of a single individual measures for cognition and
language. Here we limited our assessment to vocabulary knowledge and verbal fluency.
Although this measure highlighted interesting links with the domain of metaphor
comprehension, it is key that future research employs other measures, such as working
memory and inhibition, which are known to be key in pragmatics. This would allow to clarify
the role of the individual predictors in pragmatic intervention.

Finally, adding measures of brain’s response to pragmatic and cognitive training
would be highly informative to investigate if cognitive plasticity is accompanied by cerebral
plasticity and reorganization of brain circuits for pragmatics. Recent research showed that
pragmatics-related skills, from the understanding of figurative language to the discourse
aspects, relies on an extended network encompassing both hemispheres (Carotenuto,
Cocozza, et al., 2018; Diaz & Eppes, 2018; Hagoort & Levinson, 2014; Zacks & Ferstl,
2016). Studies on the brain correlates of language processing in aging have highlighted
possible compensatory strategies, for instance related to the recruitment of the right
hemisphere (Diaz et al., 2016). For pragmatic processing specifically, there is initial evidence

that aging is associated with modification in the brain activity for metaphor comprehension,
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affecting the patterns of interhemispheric cooperation (Mejia-Constain et al., 2010). About
brain reorganization following pragmatic training, however, the literature offers only one
single case study of a patient with schizophrenia. In this study, the Cognitive Pragmatic
Treatment produced functional changes at the cerebral level, affecting frontal and temporal
regions, possibly supporting the behavioral improvements in pragmatic tasks (Gabbatore et
al., 2017). Elucidating if pragmatic intervention is capable of inducing brain modifications in
the complex, bilateral pattern supporting pragmatics would be of primary importance both for
the study of aging and for the understanding the neural underpinning of pragmatics.

Despite its limitations, we believe that this study discloses promising evidence on the
possibility of training pragmatic skills in aging. We also believe that the PragmaCom
training, with the advantage — compared with the cognitive training — of being more suited for
all individuals independently of the individual characteristics, might represent an effective
treatment option to increase social communication and wellbeing in healthy and possibly

pathological aging.
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Table 1

Tables

Activities in the Cognitive training

Session

Activities

Session 1

Instructions on the interactive imagery strategy applied to cued recall tasks,
with commented examples

Memory task: cued recall - 3 words pairs (followed by group discussion and
feedback)

Memory task: cued recall - 5 words pairs (followed by group discussion and
feedback)

Speed of processing: letter comparison (42 items within 3 minutes)

Session 2

Memory task: cued recall - 15 words pairs (followed by group discussion and
feedback)

Instructions on the interactive imagery strategy applied to free recall tasks,
with commented examples

Memory task: free recall - list of words (5 items) (followed by group
discussion and feedback)

Memory task: free recall - list of words (10 items) (followed by group
discussion and feedback)

Speed of processing and inhibition: timed visual search task, with distractors

(9 items)

Session 3

Reasoning: Raven Colored Matrices (23 items)

Speed of processing and visual reasoning: timed visual recognition task (7
items)

Memory task: cued recall - 25 words pairs (followed by group discussion and
feedback)

Memory task: free recall - list of words (25 items) (followed by group

discussion and feedback)

Session 4

Instructions on the interactive imagery strategy applied to face-name task,
with commented examples
Memory task: face-name task (16 items) (followed by group discussion and

feedback)

Speed of processing: letter comparison (60 items within 3 minutes)
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Table 2

46

Descriptive statistics of the two training groups at pre- and post-training assessment on all control

and outcome variables

PragmaCom Group

Control Group

Pre-training

Post-training

Pre-training

Post-training

; M (SD) M (SD) : M (SD) M (SD)
Age 32 68.75(5.37) - 17  68.12(6.38) -
Education 31 12.42(2.49) - 17 11.12 (3.90) -
Phonemic fluency 32 43.41(9.84) - 16 4244 (13.44) -
Vocabulary knowledge 32 46.16 (3.04) - 17  42.24 (12.16) -
APACS Total 30 0.93(0.04) 0.94 (0.03) 12 0.94(0.03) 0.94 (0.04)
Phonological and Mental

32 19.00(5.27) 21.56 (3.88) 17 18.29 (6.66) 20.29 (5.99)
Metaphors task
Off-Topic Verbosity 12 0.28 (0.18) 0.18 (0.13) 12 0.21(0.19) 0.15 (0.15)

46



PRAGMATIC AND COGNITIVE INTERVENTIONS IN AGING

Table 3

47

Independent sample t-tests comparing the PragmaCom group and the Control group for the control

and the main outcome measures at pre-training

Variable df t p M diff SE diff
Age 47 -0.37 12 -0.63 1.72
Education 23.30 -1.24 23 -1.30 1.05
Fluency 46 -0.28 78 -0.97 3.41
Vocabulary knowledge 17.08 -1.31 21 -3.92 3.00
APACS Total 40 1.26 21 0.02 0.01
Phonological and Mental Metaphors 47 -0.42 .68 -0.72 1.73
Off-Topic Verbosity 22 -0.99 335 -0.07 0.08
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Table 4

Hierarchical regressions on PMM and OTV scores at post-training in the PragmaCom and Control

group
PMM OoTV
PragmaCom Control PragmaCom Control
Independent variable B SEB B SEB B SEB B SEB f
Model 1 Baseline 0.56 0.09 0.77*** 0.75 0.13 0.85*% 0.01 0.23 0.02 0.70 0.11 0.90%**
Model 2 Baseline 0.44 0.11 0.60*** 0.34 0.18 0.37 0.17 024 023 0.72 0.13 0.92%**
Age -0.90 0.58 -0.18 0.15 0.89 0.02 0.17 024 023 -0.01 0.04 -0.05

Language-based index 0.72 0.58 0.18 1.70 0.56 0.60* 0.018 0.05 -0.13 0.0170.02 0.12

Note: *p < .05; **p < .01; ***p < .001
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Figure Captions

Figure 1. Schematic representation of the phases and items in the PragmaCom training.

Figure 2. Scatterplots showing the performance across time of the two groups (PragmaCom and
Control) in the two main outcome measures.

The performance of the two groups in the Phonological and Mental Metaphors (PMM) task and the
scores obtained in the Off-Topic Verbosity (OTV) propensity measure are displayed in plot A and
plot B, respectively. Lines connect the means of the two groups between the pre- and post-training
time points. Bars represent the standard error of the mean and dots display the observed scores for

each participant.

Figure 3. Correlogram displaying the relationship between age, language-based index and the main
outcomes measured pre- and post-training in all participants.

The figure represents the Pearson’s correlation coefficient (r) between participants’ age, language-
based index and scores obtained pre- and post-training in the two main outcome measures (Physical
and Mental Metaphors task, PMM, and Off-Topic Verbosity propensity, OTV). Color blue indicates
positive correlations, while color red indicates negative correlations. Color intensity and the size of
the circles are proportional to the correlation coefficients, which are reported also as numbers for
further clarity. The legend on the right side of the correlogram shows the correlation coefficients
and the corresponding colors. Xs mark non-significant correlations (p > .05). Degrees of freedom
are 47 for all correlations except for those involving the OTV measures, in which degrees of

freedom are 22.
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