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Abstract 

Background:  Ageing refers to the natural and physiological changes that individuals experience over the years. This 
process also involves modifications in terms of communicative-pragmatics, namely the ability to convey meanings in 
social contexts and to interact with other people using various expressive means, such as linguistic, extralinguistic and 
paralinguistic aspects of communication. Very few studies have provided a complete assessment of communicative-
pragmatic performance in healthy ageing.

Methods:  The aim of this study was to comprehensively assess communicative-pragmatic ability in three samples of 
20 (N = 60) healthy adults, each belonging to a different age range (20–40, 65–75, 76–86 years old) and to compare 
their performance in order to observe any potential changes in their ability to communicate. We also explored the 
potential role of education and sex on the communicative-pragmatic abilities observed. The three age groups were 
evaluated with a between-study design by means of the Assessment Battery for Communication (ABaCo), a validated 
assessment tool characterised by five scales: linguistic, extralinguistic, paralinguistic, contextual and conversational.

Results:  The results indicated that the pragmatic ability assessed by the ABaCo is poorer in older participants when 
compared to the younger ones (main effect of age group: F(2,56) = 9.097; p < .001). Specifically, significant differences 
were detected in tasks on the extralinguistic, paralinguistic and contextual scales. Whereas the data highlighted a 
significant role of education (F(1,56) = 4.713; p = .034), no sex-related differences were detected.

Conclusions:  Our results suggest that the ageing process may also affect communicative-pragmatic ability and a 
comprehensive assessment of the components of such ability may help to better identify difficulties often experi-
enced by older individuals in their daily life activities.
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Background
The literature on senescence suggests the fact that sev-
eral changes accompany individuals during the ageing 
process, e.g., changes in physical health [1, 2], mood [3, 
4] and cognition [5, 6]. Part of this literature consists 
of studies on basic aspects of language, such as syntax, 
morphology, lexicon or vocabulary [7–11]. For instance, 

empirical research has reported that phonemic and 
semantic fluency, investigated by asking older adults to 
pronounce all the words they remember beginning with a 
specific letter and words belonging to a specific category, 
start to decrease at 45–50  years of age [12] while crys-
tallized ability measured by vocabulary, seems to remain 
stable even in early dementia [6, 13].

A fairly neglected area of research in the literature 
on ageing is that of communicative-pragmatic ability, 
which refers to the appropriate use of different expres-
sive means, such as linguistic, non-verbal/extralinguistic, 
e.g., gestures and facial expressions, and paralinguis-
tic, e.g., intonation and prosody, in order to convey a 
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communicative meaning in a specific social context 
[14, 15]. To the best of our knowledge, only a couple of 
previous studies have focused on the pragmatic use of 
language in senescence [16, 17]. Both investigated the 
linguistic aspect of pragmatic ability in healthy ageing 
adults using the Right Hemisphere Language Battery 
(RHLB) [18], and thus examined several facets of prag-
matic language, namely the lexical-semantic level, writ-
ten and visual metaphors, inference, humour, prosody 
and conversation. Zanini and colleagues [16] used an 
adapted version of the battery for Italian participants and 
evaluated individuals divided into six age ranges (from 
20 to 79 years old), whereas Daniluk and Borkowska [17] 
administered a Polish version of the RHLB to partici-
pants grouped by age (65 to 70 vs. 71 to 90 years old). The 
results of both studies highlighted a general decline start-
ing at around 70 years of age; only a few exceptions were 
detectable, namely prosody in the Italian study and con-
versation in the Polish one. It is worth noting the sam-
ples in the above-mentioned studies were not completely 
comparable in terms of age. Moreover, as for the different 
result regarding prosody, this might be due to the use of 
different tasks. Nevertheless, other studies have reported 
age-related changes in terms of paralinguistic cues, such 
as prosody, intonation, rhythm and tone of the voice 
[19–22].

Besides the investigations referred to above, a few 
other studies have explored specific facets of pragmatic 
language ability and observed an age-related difficulty in 
understanding some specific phenomena such as figura-
tive language (e.g., metaphors and proverbs) [23–26], 
presuppositions [27], and humour [28].

Within the pragmatic domain, it is also possible to 
identify changes in non-verbal/extralinguistic means of 
expression as a consequence of ageing. The literature on 
this topic reports that the ability to perform and compre-
hend gestures [29–31] or facial expressions [4] is reduced 
as a function of age. More specifically, a study sug-
gests  that older adults seem to ignore the gesture when 
it is accompanied by speech and to prefer the linguistic 
information.

However, despite its importance, the multimodal facet 
of communicative-pragmatic ability has never been thor-
oughly investigated in the older population, as demon-
strated by the lack of studies investigating non-verbal/
extralinguistic and paralinguistic means of communica-
tion, and language, at the same time in the same sample 
of ageing individuals.

In addition, communicative interactions using different 
expressive means are also based on the ability to adhere 
to the social situation through the use of contextual and 
conversational rules [32, 33]. Some studies show that 
older adults exhibit an alteration of some facets of this 

ability over the years, such as the production of more ver-
bose and less informative communicative acts compared 
to younger adults [34–36]. Another study also reported 
that the ability to discriminate contextually-based com-
municative acts that are socially appropriate or inappro-
priate declines with age [37].

All the above-mentioned studies suggest that several 
age-related declines occur in older adults’ ability to com-
municate, even if some communicative aspects, like the 
ability to tell more structurally complex narratives [34, 
38] may be preserved or might even ameliorate in late 
adulthood and then decay in older adults (aged over 
75  years). Therefore, it seems that the decay or pres-
ervation of communicative-pragmatic ability could be 
modulated by certain factors, for instance the level of 
education. Indeed, previous literature has shown that a 
high level of education is linked to better performance 
in tasks that require communicative-pragmatic abil-
ity [16, 25, 39]. Another moderating factor could be sex, 
although this is still a debated issue. Indeed, data in the 
literature show that female participants perform better 
than male participants in tasks assessing certain skills 
related to communicative-pragmatic ability, such as ver-
bal fluency [40], emotional prosody [41, 42], and social 
appropriateness [43]. However, other research does not 
support these findings and has reported that there are no 
structural and functional differences between the female 
vs. the male brain [22, 44]. Finally, recent research pro-
vides a new perspective suggesting that, despite the dif-
ferences between female and male individuals being 
seemingly very small, such a slight discrepancy in lan-
guage performance might increase and result in a more 
significant difference when associated with impairments 
or pathological conditions [45].

To recap, the studies in the current literature have 
mainly focused on linguistic aspects (e.g., verbal flu-
ency) of communication, paying less attention to other 
expressive means, such as extralinguistic and paralinguis-
tic cues; the same applies to the fundamental aspects of 
pragmatic ability, like coherence during a conversation 
and appropriateness with respect to the social context. 
To the best of our knowledge, no previous studies have 
performed a comprehensive assessment, using a unified 
protocol, investigating all the above-mentioned aspects 
at the same time in healthy ageing.

The main purpose of this study was to provide a wide 
assessment of communicative-pragmatic ability in three 
age groups: two of older adults (65–75 and 76–86 years 
old) and one of younger adults (20–40  years old), by 
mean of a between-study design and using a single vali-
dated assessment tool, the Assessment Battery for Com-
munication (ABaCo) [46–49]. ABaCo has been validated 
for the Italian population [48] (Angeleri et al. 2012) and 
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it has been partially adapted in English [50], Serbian [51] 
Finnish [52], and Portuguese [53]. The ABaCo is made 
up of five different evaluation scales—linguistic, extra-
linguistic, paralinguistic, context, and conversational—
investigating participants’ communicative-pragmatic 
ability. The ABaCo has shown in previous research to be 
a valid tool for investigating communicative-pragmatic 
ability in patients with traumatic brain injury [54–59], 
schizophrenia [60–65], left and right acquired brain 
lesions [66, 67]. We expected to observe age-related dif-
ferences on the pragmatic performance on the ABaCo in 
the three groups of participants, from the oldest (poorest 
performance) to the youngest group (best performance). 
More in detail, we investigated whether such difference 
in pragmatic performance applied for each of the scales 
investigated, i.e., linguistic, extralinguistic, paralinguistic, 
contextual and conversational. We also explored the pos-
sible role of participants’ educational level in explaining 
their pragmatic performance.

Finally, as the impact of sex on pragmatic ability is not 
yet totally clear, we decided to explore whether any sex-
related differences could be observed in participants’ 
communicative-pragmatic performance as measured on 
the ABaCo scales.

Methods
Participants
Sixty participants were enrolled for the present study and 
divided equally into three age groups: Young Adults, YA, 
between 20 and 40  years; Older Adults, OA, with ages 
ranging from 65 to 75  years and Senior-Older Adults, 
SOA, with ages ranging from 76 to 86 years. All demo-
graphic details (i.e., age, sex, and education) have been 
collected in Table 1. The three groups matched for sex (10 
female participants and 10 male participants for each age 
group) and educational level (F (2,57) = 2.431; p = 0.097). 
Participants were recruited through different modalities: 
Universities of the Third Age, local social clubs, local vol-
untary and charitable associations, cultural events, and 
personal contacts. All participants were native Italian 
speakers.

Participation was voluntary and potential participants 
demonstrating interest in the research were asked to 
carefully read the informative flyer of the study, report-
ing inclusion criteria: presence of severe cognitive or 
linguistic deficits, evidence of current or past neuro-
logical disorder (e.g., epilepsy), substance or alcohol use 
disorder, anamnesis of major neurological or neuropsy-
chological disease, hearing or vision problems, history 
of head injury and consumption of mood stabilizers. The 
flyers specified that potential participants were asked to 
take part in the study only in absence of all the above-
mentioned exclusion criteria. Otherwise, no data were 

collected. The only data we collected refer to one par-
ticipant, excluded after a preliminary evaluation because 
of a pharmacological condition that was not detected by 
the aforementioned criteria. If none of the exclusion cri-
teria was violated, only subjects with sufficient cognitive 
and linguistic skills, as resulting from the achievement 
of a cut-off score on the Montreal Cognitive Assess-
ment (MoCA: ≥ 19.5) [68], a short form of the Token Test 
(TT: ≥ 4.5) [69] and the Naming task of the Aachener 
Aphasie Test (AAT: ≥ 108) [70] were included in the sam-
ple. Among the volunteers who, in absence of exclusion 
criteria, were administered the screening tests, two did 
not achieve the cut-off scores (AAT and TT).

Statistical power
We calculated statistical power using G*Power 3.1.9.7 
software [71]. The normative data for the ABaCo [48] 
report group differences (Cohen’s d) for the age ranges 
considered in the present study (15–34 and 55–75) 
between 0.50 and 0.70. Since our design involves 3 
groups (YA, OA, and SOA), 5 repeated-measures (i.e., 
ABaCo subscales) and 1 covariate (i.e., education), by 
conservatively assuming an effect size of 0.3 (smaller than 
expected considered that the age range of oldest adults 
in the present study is higher, i.e., 76–86, compared to 
the oldest age range of the ABaCo normative values, 
i.e., 55–75), the estimated sample size for reaching a 
statistical power ≥ 0.95 is 60 participants. The post-hoc 
observed power calculated by using IBM SPSS Statistics 
26 software SPSS confirmed that the statistical power for 
the main effects and interactions is ≥ 0.95.

Material
Participants’ pragmatic ability was evaluated with the 
Assessment Battery for Communication (ABaCo), a 
manualized and validated tool that investigates different 
facets of pragmatic ability [46–49]. The battery includes 
five scales: linguistic, extralinguistic, paralinguistic, con-
textual and conversational. The whole battery comprises 

Table 1  Descriptive data for demographic information of each 
age group

Note. Young Adults (20–40 years old), Older Adults (65–75 years old) and Senior-
Older Adults (76–86 years old). SD Standard deviation, F Female participants, M 
Male participants

Age Sex Education
Mean (SD) (F;M) Mean (SD)

YA 29.55 (5.80) 10;10 13.50 (3.65)

OA 70.30 (3.06) 10;10 10.80 (4.70)

SOA 80.90 (2.81) 10;10 10.80 (4.96)

Total 60.25 (22.70) 30;30 11.70 (4.58)
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72 items in the form of live interactions with the experi-
menter and 100 short video clips (20–25 s each), followed 
by specific open questions for each item (for a total of 
90 min). The ABaCo has shown good psychometric prop-
erties in terms of internal consistency within each scale 
(Cronbach alpha: 0.52 < α < 0.91), inter-rater reliability 
(Cohen’s kappa: k = 0.76 to k = 0.96) as well as content 
and construct validity [47]. The normative values are 
available from 16 to 75 years of age, stratified for age and 
education, and the tool has already been used in several 
empirical studies [54, 63, 66, 67, 72, 73]. A brief descrip-
tion of the ABaCo scales is provided in the following sec-
tion  [47–49, 67].

Linguistic and extralinguistic scales
Both scales evaluate the ability to understand and pro-
duce basic communicative acts, i.e., statements, ques-
tions, commands and requests [74], direct and indirect 
communicative acts [75]. The Linguistic scale evaluates 
items using the linguistic channel while the Extralinguis-
tic scale assesses items using extralinguistic means of 
expression, e.g., gestures or body movements.

Paralinguistic scale
The Paralinguistic scale assesses the ability to understand 
and produce all aspects that connote communicative 
acts, ascribing an emotional nuance to communication, 
e.g., through prosody and intonation. The items that 
make up this scale evaluate emotions, paralinguistic 
inconsistencies and basic communicative acts.

Contextual scale
The Contextual scale assesses the ability to understand 
and produce appropriate communicative acts with 
respect to the social and conversational context of the 
situation, through the respect of discourse rules (Grice’s 
maxims) and social compliance.

Conversational scale
The Conversational scale verifies participants’ ability to 
have a face-to-face conversation with the examiner. The 
scale measures turn-taking ability, the capacity to stick to 
the topic and the ability to enrich and extend the discus-
sion by providing new ideas.

Administration and Coding Procedure
Three master’s students in Psychology tested partici-
pants individually—at home—in two sessions each last-
ing one hour. Each examiner tested the same number of 
participants (n = 20) equally distributed among the three 
experimental groups (YA, OA, SOA). The ABaCo video 
clips were presented on a laptop, while the experimenter 
and the participants sat at a table facing each other.

The sessions were video recorded and two independent 
judges, master’ students in Psychology who had recently 
successfully passed an exam in Psychology of Communi-
cation, examined the video recordings and coded partici-
pants’ performance off-line, based on the coding system 
described in the ABaCo administration manual [46]. All 
items were scored either as correct (1 point) or incorrect 
(0 points), based on the coding manual [46]. See Addi-
tional file 1 for examples of correct and incorrect answer. 
The final score for each scale and ABaCo total is calcu-
lated as the mean of all items’ scores (therefore, the final 
score can vary between 0 and 1). The degree of reliability 
between the two judges was calculated using 45% of the 
sample and the average intraclass correlation coefficient 
(ICC) measure was 0.808 with a 95% confidence inter-
val from 0.776 to 0.836 (p = 0.000). The administrators 
and coders received specific training before the start of 
the study, to ensure the use of homogeneous procedures 
and compliance with the administration and coding rules 
described in the ABaCo manual. All participants signed 
the informed consent form and gave their written per-
mission. They were also informed of the possibility of 
interrupting the test at any time. The Bio-Ethical Com-
mittee of the University of Turin approved the study.

Data analysis
Age‑related differences
Analyses were performed using the IBM SPSS Statistics 
26 software. Participants’ ABaCo scores were submit-
ted to a 3 × 5 repeated measures analysis of covariance 
(ANCOVA) with Age group (YA, OA, and SOA) as the 
between-subjects factor and Scales (linguistic, extralin-
guistic, paralinguistic, contextual and conversational) 
as the within-subjects factor. Linear contrast analysis 
was performed with the overall pragmatic performance 
(ABaCo total score). Pairwise post-hoc comparisons were 
calculated for significant effects and interactions with 
Bonferroni correction. Education was added as a covari-
ate in order to control for the role of this variable.

Sex‑related differences
In order to explore potential sex-related differences, 
scores of female and male participants, on each scale and 
in each age group, were compared using independent 
samples t-tests.

Results
Results of age‑related differences
Repeated measures ANCOVA revealed a main effect 
of Age group—YA, OA and SOA—(F(2,56) = 9.097; 
p < 0.001; η2

p = 0.245) and Scales—Linguistic, Extra-
linguistic, Paralinguistic, Contextual and Con-
versational, i.e., all the scales composing the 
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ABaCo—(F(4,224) = 20.084; p < 0.001; η2
p = 0.264). 

The interaction Age group*Scales was also significant 
(F(8,224) = 2.335; p = 0.020; η2

p = 0.077).
The significant linear contrast (F(1,57) = 20.169; 

p < 0.001), indicates a linear decrease in performance 
from YA to SOA. Bonferroni-corrected pairwise com-
parisons showed that overall pragmatic performance on 
the ABaCo (all scales pooled) decreased with age. The 
YA performed significantly better than the OA group 
(p = 0.003) and the SOA group (p = 0.001). By contrast, 
no significant difference was observed between the two 

groups of older participants in terms of their perfor-
mance on the ABaCo scales (p = 1.000), see Table 2.

Considering the Scales factor, (with all age groups 
pooled), the results showed that the Linguistic scale dif-
fered significantly from the Extralinguistic (p = 0.000), 
Contextual (p = 0.037) and Conversational (p = 0.000) 
scales. Moreover, significant differences were also 
observed between the Extralinguistic scale and the Para-
linguistic (p = 0.000), Contextual (p = 0.000) and Conver-
sational (p = 0.000) scales. The differences between the 
Paralinguistic and Contextual (p = 0.001) and Conversa-
tional (p = 0.000) scales were also significant. Finally, the 
Contextual and Conversational scales were also found to 
be significantly different (p = 0.000). The Extralinguis-
tic scale was reported as the most difficult, as shown by 
the participants’ scores, followed by the Paralinguistic 
and Linguistic scales. The Contextual scale was found to 
be the easiest, followed by the Conversational scale (see 
Fig. 1).

Finally, Bonferroni-corrected pairwise comparisons 
for the interaction Scales*Age group highlighted signifi-
cant differences between the YA and the two groups of 
older individuals on the Extralinguistic scale (p < 0.005), 
on the Paralinguistic scale (p < 0.047) and on the Con-
textual scale between the YA group and the OA group 
(p = 0.013), see Fig. 1.

Table 2  Descriptive results for each Scale of the ABaCo, and 
ABaCo total score, in each age group

Note. Young Adults (20–40 years old), Older Adults (65–75 years old) and Senior-
Older Adults (76–86 years old). SD Standard deviation

Scales Young Adults Older Adults Senior-Older 
Adults

Mean (SD) Mean (SD) Mean (SD)

Linguistic .87 (.09) .80 (0.10) .80 (.07)

Extralinguistic .80 (.10) .64 (0.12) .65 (.15)

Paralinguistic .88 (.08) .77 (0.12) .74 (.13)

Contextual .93 (.08) .85 (0.14) .82 (.09)

Conversational .99 (.03) .99 (0.06) .97 (.09)

ABaCo total score .87 (.07) .76 (0.09) .76 (.08)

Fig. 1  Participants’ mean scores by age group on each Scale of the ABaCo. Note. Error bars: standard error
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No differences were found among groups on the other 
scales.

These effects were significant even after controlling for 
the role of the covariate Education, which was found to 
be significant (F(1,56) = 4.713; p = 0.034; η2

p = 0.078) sug-
gesting a direct role of education in participants’ over-
all pragmatic ability (all groups, i.e., YA, OA and SOA, 
pooled together).

Results of sex‑related differences
The results of the independent sample t-tests are pre-
sented in Table 3. The analysis of the results revealed no 
significant differences when comparing female and male 
participants on the different scales of the ABaCo in the 
three age groups.

Discussion
The aim of the present research was to comprehen-
sively assess communicative-pragmatic ability in three 
groups  of adults belonging to different age ranges (YA: 
20–40, OA: 65–75, and SOA: 76–86  years old) and to 
compare their performance. For the evaluation we used 
the Assessment Battery for Communication which is a 
validated clinical tool able to detect specific changes that 
occur in different clinical conditions [46–49].

Considered as a whole, our results showed that the two 
groups of older individuals performed worse than the 
group of younger participants. These findings will now 
be discussed more in detail by considering each scale 
separately.

Firstly, a substantial difference in ability was observed 
on the extralinguistic scale, which was also reported to 
be the most difficult one since it emerged as the scale 
with the lowest scores. Items belonging to this scale 
are designed to evaluate communicative acts using ges-
tures or body movements. Individuals in both the OA 
and SOA groups exhibited poorer performance com-
pared to the group of younger adults. This outcome is 
perfectly in line with previous studies that assessed the 
impact of age on extralinguistic ability [4, 29–31, 76, 77]. 
For instance, Cocks and colleagues [76] investigated the 
integration of iconic gestures and speech in two groups 
of participants in different age-groups—22–30 and 
60–76 years old—and they found that individuals in the 
second group performed less well in tasks assessing the 
comprehension of extralinguistic cues. The authors of a 
recent study [78] proposed a cognitive explanation for 
this decline, and investigated whether the age-related 
decline in the production of gestures is linked to work-
ing memory ability or mental imagery skills. They com-
pared the scores obtained by a group of older individuals 
to those of a group of younger persons in tasks involving 
the use of gestures, and found that mental imagery skills 

were associated with age-related changes in representa-
tional gesture production [78]. Therefore, the difference 
in extralinguistic ability appears to be partially related 
to a decay in visual-spatial skills [77, 78]. However, this 
reduction seems to progress slowly since, in our study, no 
difference was detected between the two groups of older 
individuals.

Secondly, significant differences were also detected on 
the paralinguistic scale, which assesses the use of several 
cues, such as prosody, intonation and rhythm, used to 
enrich content expressed through linguistic and extra-
linguistic means. The two groups of healthy older par-
ticipants obtained significantly lower scores than the 
group of younger individuals. This finding is in line with 
previous research that focused on affective prosody and 
intonation in ageing [17, 79, 80]. For instance, Orbelo 
and colleagues [81] examined affective prosody, i.e., the 
ability to express emotions via prosodic cues, such as 

Table 3  Descriptive results of female and male participants on 
the ABaCo’s scales, and ABACo total score, and results of t-tests

Note. Mean and standard deviations of the performance of female and 
male participants of the three groups on the five scales of ABaCo. F Female 
participants, M Male participants, YA Young Adults (20 – 40 years old); OA Older 
Adults (65 – 75 years old); SOA Senior-Older Adults (76 – 86 years old)
a  Welch’s t-test for unequal variances was used instead of Student’s t-tests

F M df t p-value
Mean (SD) Mean (SD)

Linguistic
  YA .89 (.09) .85(.10) 18 1.055 .305

  OA .79 (.08) .81 (.12) 18 -.501 .622

  SOA .82 (.04) .78 (.09) 18 1.243 .230

Extralinguistic
  YA .80 (.09) .80 (.11) 18 .009 .993

  OA .61 (.09) .68 (.15) 18 -1.243 .230

  SOA .64 (.20) .67 (.09) 18 -.434 .670

Paralinguistic
  YA .89 (.05) .87 (.09) 18 .782 .444

  OA .74 (.08) .80 (.15) 18 -.976 .342

  SOAa .79 (.17) .70 (.06) 11.374 1.587 .140

Contextual
  YA .95 (.06) .90 (.09) 18 1.407 .177

  OA .85 (.08) .84 (.18) 18 .181 .859

  SOA .86 (.07) .78 (.10) 18 2.077 .052

Conversational
  YA .99 (.03) .98 (.04) 18 .896 .382

  OAa 1.00 (.00) .98 (.08) 9.000 1.000 .343

  SOA .98 (.07) .96 (.10) 18 .545 .592

ABaCo total score

  YA .88 (.04) .85 (.08) 18 1.020 .321

  OAa .75 (.06) .78 (.12) 13.831 -.790 .443

  SOAa .78 (.10) .73 (.04) 11.027 1.315 .215
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the tone of the voice. The participants were divided into 
three groups—in which the average age was 30, 55 and 
74 years – and were asked to repeat or to produce spon-
taneous narrations by discussing emotional events in 
their personal lives. Their results showed that, while pro-
duction turned out to be unimpaired, the group of older 
individuals had greater difficulty with the comprehen-
sion of affective prosody, as compared to the two other 
age groups. The authors concluded that, although the 
individuals in the oldest group did not have any specific 
hearing deficits, the natural and physiological process of 
ageing could have affected their ability to discriminate 
pitch variations. Older adults identify the presentation 
of emotions, such as sadness, less accurately, even when 
conveyed through speech, as compared to younger adults 
[82]. Further literature suggests that the decline in the 
ability to recognize affective prosody, that characterizes 
older individuals, could be the result of neural modifica-
tions that occur in the right hemisphere with the ageing 
process [83, 84].

The third area in which a significant difference was 
observed between groups was assessed by the contex-
tual scale, which evaluates the appropriate use of com-
municative behaviours with respect to the specific social 
context in which the communicative interaction takes 
place. In this case, we found a significant difference in 
performance between the SOA group and the YA but 
not between the OA group and the YA. The difference is 
in line with previous results [37, 85, 86], some of which 
suggest that this decline in social appropriateness could 
be related to a decay in executive functioning [85, 86]. 
The similar level of performance between the OA group 
and the YA could suggest that the difficulties in terms of 
social appropriateness as assessed by the contextual scale 
of the ABaCo only arise in later stages of the ageing pro-
cess, and they are thus specific to the oldest group.

As for the linguistic scale, assessing the comprehension 
and production of various communicative acts (i.e., basic 
speech acts, direct and indirect speech acts, irony and 
deceit) principally conveyed through linguistic means, 
we did not detect any significant difference among the 
groups. Specifically, the results regarding this scale 
showed that despite the scores obtained by the group of 
younger individuals being slightly higher than those of 
the two groups of older individuals, no significant dif-
ference was found. This result is not surprising, since 
the linguistic modality represents the most used expres-
sive means. Furthermore, our outcome is in line with 
previous research that highlighted how some aspects 
of linguistic ability are preserved in ageing while others 
may decline [87]. However, further research is needed in 
order to understand which specific aspects of pragmatic 
language ability may be preserved, such as the ability to 

manage simple acts, and which may decline, e.g., the abil-
ity to handle more complex acts like irony.

Furthermore, we did not observe any difference among 
the groups in terms of performance on the conversational 
scale, which assesses the ability to maintain a conversa-
tion and respect conversational topics and turn taking. 
This outcome is in line with the result obtained by Dani-
luk and Borkowska [17] but in contrast with other stud-
ies where an age-related decline was detected [88, 89]. In 
a study by Pereira and collaborators [90], the conversa-
tional discourse of a group of older individuals (70 years 
old) was transcribed, analysed and compared to the tran-
scription of conversational samples of a group of young 
adults (27  years old). The results highlighted the diffi-
culty of older adults to respect turn taking, to maintain 
the topic of the conversation and to return to the origi-
nal topic after a thematic shift. When considering such 
inconsistency, it seems important to recall that in our 
conversational task, participants were engaged in a semi-
spontaneous conversation with the experimenter in a 
quiet setting and, as suggested by a previous study, that 
age-related differences in conversation are minimized 
when background noise is reduced, and that this also 
leads to better comprehension in older adults [91].

Finally, the significant effect of education is consistent 
with previous studies which pointed out that educational 
level could have an impact on communicative perfor-
mance [16, 25]. Detecting a role of education in prag-
matic ability is not surprising, since education represents 
one of the main components of the Cognitive Reserve, 
which refers to a broad combination of experiences a per-
son has throughout life, including access to education, 
having a prominent role in determining the early impact 
of degenerative diseases [92]. Therefore, a higher level of 
education may have an important role in compensating 
for a potential cognitive decline that occurs with ageing 
[39, 93].

By contrast, we did not find any significant effect of sex 
on pragmatic ability, having observed comparable per-
formance between female and male participants in the 
different age groups. Our results, thus, support those of 
previous studies in which no difference in language per-
formance was found between female and male partici-
pants [22, 44].

This study has some limitations: firstly, increasing the 
sample size might highlight greater variability, especially 
when considering the current preliminary investigation 
on sex-related differences. A larger sample could, indeed, 
have enabled us to obtain further details concerning age-
related and also sex-related changes in communicative-
pragmatic performance. Secondly, for the assessment of 
the decline in communicative-pragmatic ability, a lon-
gitudinal analysis might be useful, as it would allow to 
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follow the progression and evolution of this ability in the 
same sample of participants. This might be the subject 
of further investigation in the near future, having at least 
part of this sample of participants as a starting point. 
Moreover, we believe that forthcoming research should 
focus on how the decline in communicative-pragmatic 
ability occurs, since several changes are associated with 
ageing, namely changes in perceptual sensitivity [88, 91], 
Executive Functions  (EF), i.e., cognitive processes that 
allow individuals to perform everyday tasks [6, 94–99] 
and Theory of Mind  (ToM), i.e., the ability to attribute 
mental states to one’s self and to others [100–103].

Conclusions
To conclude, communicative-pragmatic ability is essen-
tial because it allows individuals to communicate effec-
tively and to perform their activities in everyday life. 
The deterioration of such ability may contribute to the 
social isolation that often affects not only pathological, 
but also healthy older individuals [104]. However, previ-
ous studies primarily focused on the linguistic aspects 
of communication, leaving aside pragmatic ability. In 
such perspective, our study fills a gap in the literature 
on ageing because it examines all components of prag-
matic expression in two different old age ranges. Hence, 
our results could form the basis for communicative-
pragmatic training activities designed to maintain or 
strengthen this ability [93, 105] and for the development 
of assistance systems for the elderly [106].

Abbreviations
AAT​: Aachener Aphasie Test; ABaCo: Assessment Battery for Communication; 
ANCOVA: Analysis of covariance; EF: Executive Functions; ICC: Intraclass corre-
lation coefficient; M: Mean; MoCA: Montreal Cognitive Assessment; OA: Older 
Adults; RHLB: Right Hemisphere Language Battery; SOA: Senior-Older Adults; 
SD: Standard Deviation; ToM: Theory of Mind; TT: Token Test; YA: Young Adults.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12877-​022-​03304-z.

Additional file 1. Examples of items, possible answers and scores from 
the Assessment Battery for Communication (ABaCo), administrated to 
participants to evaluate their communicative-pragmatic ability.

Acknowledgements
We would like to thank UniTre di Nichelino and Associazione Solidarietà Volon-
tariato a Domicilio A.S.V.A.D. Onlus for their collaboration in the recruitment 
process, and we would like to express our gratitude to all the participants to 
the research.

Authors’ contributions
AP, IG, FMB conceptualized the study. AP, DH and IG performed the data cura-
tion. DH e AP performed formal analysis and investigation. FMB supervised 
the research. All authors contributed to the writing of the original draft and 
approved the final manuscript.

Funding
This work was supported by Compagnia di San Paolo: Bando IdeeAre [grant 
number: 2020.AAI223.U260/gt]. Please note that the funding institution did 
not have any role in the study design, data collection, analysis, interpretation 
of data and in writing the manuscript.

Availability of data and materials
The data are not publicly available for privacy or ethical restrictions.

Declarations

Ethics approval and consent to participate
The Bio-Ethical Committee of the University of Turin approved the study 
(Protocol No. 79484, 17/02/2017). All participants signed the informed consent 
form and gave their written permission.

Consent for publication
Not applicable.

Competing interests
We have no known conflicts of interest to disclose.

Author details
1 GIPSI Research Group, Department of Psychology, University of Turin, Turin, 
Italy. 2 Research Unit of Logopedics, Faculty of Humanities, University of Oulu, 
Oulu, Finland. 3 Department of Linguistics, Cognitive Science and Semiotics, 
Aarhus University, Aarhus, Denmark. 4 Neuroscience Institute of Turin - NIT, 
University of Turin, Turin, Italy. 

Received: 4 March 2021   Accepted: 15 July 2022

References
	 1.	 Boss GR, Seegmiller JE. Age-related physiological changes and their 

clinical significance. West J Med. 1981;135(6):434–40.
	 2.	 Amarya S, Singh K, Sabharwal M. Changes during aging and their 

association with malnutrition. J Clin Gerontol Geriatr. 2015;6(3):78–84.
	 3.	 da Costa Lane Valiego L, Stella F, Forlenza O V. Mood disorders in the 

elderly: prevalence, functional impact, and management challenges. 
Neuropsychiatr Dis Treat. 2016;12:2105–14. Available from: https://​
www.​ncbi.​nlm.​nih.​gov/​pmc/​artic​les/​PMC50​03566/​pdf/​ndt-​12-​2105.​pdf

	 4.	 Isaacowitz DM, Stanley JT. Bringing an Ecological Perspective to the 
Study of Aging and Recognition of Emotional Facial Expressions: Past, 
Current, and Future Methods. J Nonverbal Behav. 2011;35(4):261–78.

	 5.	 Deary IJ, Corley J, Gow AJ, Harris SE, Houlihan LM, Marioni RE, et al. Age-
associated cognitive decline. Br Med Bull. 2009;92(1):135–52.

	 6.	 Harada CN, Natelson Love MC, Triebel K. Normal Cognitive Aging. Clin 
Geriatr Med. 2013;29(4):737–52.

	 7.	 Burke DM, Shafto MA. Aging and Language Production. Curr Dir 
Psychol Sci. 2004;13(1):21–4. Available from: https://​www.​ncbi.​nlm.​nih.​
gov/​pmc/​artic​les/​PMC22​93308/?​report=​reader

	 8.	 Abrams L, Farrell MT. Language processing in normal aging. Handb Psy-
cholinguist Cogn Process Perspect Commun Disord. 2011;49605:49–73.

	 9.	 Benichov J, Cox LC, Tun PA, Wingfield A. Word Recognition Within a 
Linguistic Context: Effects of Age, Hearing Acuity, Verbal Ability and 
Cognitive Function. Ear Hear. 2012;32(2):250–6.

	 10.	 Royle P, Steinhauer K, Dessureault É, Herbay AC, Brambati SM. Aging 
and Language: Maintenance of Morphological Representations in 
Older Adults. Front Commun. 2019;4(May):1–16.

	 11.	 Wright HH, editor. Cognition. Language and Aging. Amsterdam/Phila-
delphia: John Benjamins Publishing Company; 2016.

	 12.	 Singh-Manoux A, Kivimaki M, Glymour MM, Elbaz A, Berr C, Ebmeier 
KP, et al. Timing of onset of cognitive decline: Results from Whitehall II 
prospective cohort study. BMJ. 2012;344:d7622.

	 13.	 McDonough IM, Bischof GN, Kennedy KM, Rodrigue KM, Farrell ME, Park 
DC. Discrepancies between Fluid and Crystallized Ability in Healthy 
Adults: A Behavioral Marker of Preclinical Alzheimer’s Disease. Neurobiol 
Aging. 2016;46:68–75.

https://doi.org/10.1186/s12877-022-03304-z
https://doi.org/10.1186/s12877-022-03304-z
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5003566/pdf/ndt-12-2105.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5003566/pdf/ndt-12-2105.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2293308/?report=reader
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2293308/?report=reader


Page 9 of 11Hilviu et al. BMC Geriatrics          (2022) 22:699 	

	 14.	 Bara BG. Cognitive pragmatics: The mental processes of communica-
tion. Cambridge, MA: MIT Press; 2010.

	 15.	 Levinson SC. Pragmatics. Cambridge, UK: Cambridge University Press; 
1983.

	 16.	 Zanini S, Bryan K, De Luca G, Bava A. The effects of age and education 
on pragmatic features of verbal communication: Evidence from the 
Italian version of the Right Hemisphere Language Battery (I-RHLB). 
Aphasiology. 2005;19(12):1107–33.

	 17.	 Daniluk B, Borkowska AR. Pragmatic aspects of verbal communication 
in elderly people: a study of Polish seniors. Int J Lang Commun Disord. 
2020;55(4):493–505.

	 18.	 Bryan K. The Right Hemisphere Language Battery. London, UK: Whurr; 
1995.

	 19.	 Mitchell RLC. Age-related decline in the ability to decode emo-
tional prosody: primary or secondary phenomenon? Cogn Emot. 
2007;21(7):1435–54.

	 20.	 Mitchell RLC, Kingston RA. Age-related decline in emotional prosody 
discrimination: acoustic correlates. Exp Psychol. 2014;61(3):215–23.

	 21.	 Mitchell RLC, Kingston RA, Barbosa Bouças SL. The Specificity of 
Age-Related Decline in Interpretation of Emotion Cues From Prosody. 
Psychol Aging. 2011;26(2):406–14.

	 22.	 Ross ED, Monnot M. Affective prosody: What do comprehension 
errors tell us about hemispheric lateralization of emotions, sex and 
aging effects, and the role of cognitive appraisal. Neuropsychologia. 
2011;49(5):866–77.

	 23.	 Uekermann J, Thoma P, Daum I. Proverb interpretation changes in 
aging. Brain Cogn. 2008;67(1):51–7.

	 24.	 Morrone I, Declercq C, Novella JL, Besche C. Aging and inhibi-
tion processes: The case of metaphor treatment. Psychol Aging. 
2010;25(3):697–701.

	 25.	 Champagne-Lavau M, Monetta L, Moreau N. Impact of Educational 
level on Metaphor processing in Older Adults. Rev Française Linguist 
Appliquée. 2012;17(2):89–100.

	 26.	 Sundaray S, Marinis T, Bose A. Comprehending Non-literal language: 
Effects of aging and bilingualism. Front Psychol. 2018;9(NOV):1–15.

	 27.	 Domaneschi F, Di Paola S. The aging factor in presupposition process-
ing. J Pragmat. 2019;140:70–87. https://​doi.​org/​10.​1016/j.​pragma.​2018.​
11.​014.

	 28.	 Bischetti L, Ceccato I, Lecce S, et al. Pragmatics and theory of mind in 
older adults’ humor comprehension. Curr Psychol. 2019. https://​link.​
sprin​ger.​com/​artic​le/​10.​1007/​s12144-​019-​00295-w.

	 29.	 Feyereisen P, Havard I. Mental imagery and production of hand ges-
tures while speaking in younger and older adults. J Nonverbal Behav. 
1999;23(2):153–71.

	 30.	 Schubotz L, Holler J, Drijvers L, Özyürek A. Aging and working 
memory modulate the ability to benefit from visible speech and 
iconic gestures during speech-in-noise comprehension. Psychol 
Res. 2020;(0123456789). Available from: https://​doi.​org/​10.​1007/​
s00426-​020-​01363-8

	 31.	 Theocharopoulou F, Cocks N, Pring T, Dipper LT. TOT phenomena: 
Gesture production in younger and older adults. Psychol Aging. 
2015;30(2):245–52.

	 32.	 Grice HP. Logic and conversation. In: Cole P, Morgan J, editors. Syntax 
and semantics, 3: Speech acts. New York, NY: Academic Press; 1975.

	 33.	 Grice HP. Studies in the Way of Words. Cambridge, MA: Harvard Univer-
sity Press; 1989.

	 34.	 Marini A, Boewe A, Caltagirone C, Carlomagno S. Age-related Differ-
ences in the Production of Textual Descriptions. J Psycholinguist Res. 
2005;34(5):439–63.

	 35.	 Arbuckle TY, Gold DP. Aging, inhibition, and verbosity. Journals Geron-
tol. 1993;48(5):225–32.

	 36.	 Juncos-Rabadán O, Pereiro AX, Rodríguez MS. Narrative speech in 
aging: Quantity, information content, and cohesion. Brain Lang. 
2005;95(3):423–34.

	 37.	 Halberstadt J, Ruffman T, Murray J, Taumoepeau M, Ryan M. Emotion 
Perception Explains Age-Related Differences in the Perception of Social 
Gaffes. Psychol Aging. 2011;26(1):133–6.

	 38.	 Kemper S, Rash S, Kynette D, Norman S. Telling Stories: The Structure of 
Adults’ Narratives. Eur J Cogn Psychol. 1990;2(3):205–28.

	 39.	 Montemurro S, Mondini S, Signorini M, Marchetto A, Bambini V, Arcara 
G. Pragmatic language disorder in Parkinson’s disease and the potential 
effect of cognitive reserve. Front Psychol. 2019;10(Jun):1–18.

	 40.	 Hyde J, Linn M. Gender differences in verbal ability. Psychol Bull. 
1988;104(1):53–69.

	 41.	 Schirmer A, Zysset S, Kotz SA, Von Cramon DY. Gender differences in the 
activation of inferior frontal cortex during emotional speech percep-
tion. Neuroimage. 2004;21(3):1114–23.

	 42.	 Schirmer A, Kotz SA, Friederici AD. Sex differentiates the role of 
emotional prosody during word processing. Cogn Brain Res. 
2002;14(2):228–33.

	 43.	 Baron-Cohen S, Riordan MO, Stone V, Jones R, Plaisted K. A new test 
of social sensitivity : Detection of faux pas in normal children and 
children with Asperger syndrome. J Autism Dev Disord. 1999;29(March 
2014):407–18.

	 44.	 Sommer IE, Aleman A, Somers M, Boks MP, Kahn RS. Sex differences 
in handedness, asymmetry of the Planum Temporale and functional 
language lateralization. Brain Res. 2008;1206(C):76–88.

	 45.	 Wallentin M. Gender differences in language are small but matter 
for disorders. In: Lanzenberger R, Kranz GS, Savic I, editors. Handbook 
of Clinical Neurology: Sex differences in neurology and psychiatry. 
Amsterdam: Elsevier; 2020. Vol. 175, p. 81–102. https://​www.​scien​cedir​
ect.​com/​scien​ce/​artic​le/​abs/​pii/​B9780​44464​12360​00072.

	 46.	 Angeleri R, Bara BG, Bosco FM, Colle L, Sacco K. ABaCo, Assessment Bat-
tery for Communication. II. Firenze, Italia: Giunti Editore; 2015.

	 47.	 Sacco K, Angeleri R, Bosco FM, Colle L, Mate D, Bara BG. Assessment Bat-
tery for Communication — ABaCo: A new Instrument for the Evaluation 
of Pragmatic Abilities. J Cogn Sci (Seoul). 2008;9(2):111–57.

	 48.	 Angeleri R, Bosco FM, Gabbatore I, Bara BG, Sacco K. Assessment bat-
tery for communication (ABaCo): Normative data. Behav Res Methods. 
2012;44(3):845–61.

	 49.	 Bosco FM, Angeleri R, Zuffranieri M, Bara BG, Sacco K. Assessment 
Battery for Communication: Development of two equivalent forms. J 
Commun Disord. 2012;45(4):290–303. Available from: https://​doi.​org/​
10.​1016/j.​jcomd​is.​2012.​03.​002

	 50.	 Davis BH, Guendouzi J, Savage M, Blackburn WL, Williams M. Polite-
ness strategies in response to prompted directives in the preliminary 
English version of the ABaCO Battery. J Interact Res Commun Disord. 
2015;6(2):115–29.

	 51.	 Dordević M, Glumbićs N, Brojčin B. Paralinguistic abilities of adults with 
intellectual disability. Res Dev Disabil. 2016;48:211–9.

	 52.	 Gabbatore I, Bosco FM, Mäkinen L, Ebeling H, Hurtig T, Loukusa S. Inves-
tigating pragmatic abilities in young Finnish adults using the Assess-
ment Battery for Communication. Intercult Pragmat. 2019;16(1):27–56.

	 53.	 Agrela N, Santos ME, Guerreiro S. Transcultural translation and adapta-
tion of the Assessment Battery for Communication (ABaCo) for the 
Portuguese population. Rev CEFAC. 2020;22(3):1–10.

	 54.	 Angeleri R, Bosco FM, Zettin M, Sacco K, Colle L, Bara BG. Communica-
tive impairment in traumatic brain injury: A complete pragmatic assess-
ment. Brain Lang. 2008;107(3):229–45. https://​doi.​org/​10.​1016/j.​bandl.​
2008.​01.​002.

	 55.	 Bosco FM, Parola A, Sacco K, Zettin M, Angeleri R. Communicative-prag-
matic disorders in traumatic brain injury: The role of theory of mind 
and executive functions. Brain Lang. 2017;168:73–83. https://​doi.​org/​10.​
1016/j.​bandl.​2017.​01.​007.

	 56.	 Bosco FM, Parola A, Angeleri R, Galetto V, Zettin M, Gabbatore I. 
Improvement of communication skills after traumatic brain injury: 
The Efficacy of the Cognitive Pragmatic Treatment Program using the 
Communicative Activities of Daily Living. Arch Clin Neuropsychol. 
2018;33(7):875–88.

	 57.	 Gabbatore I, Sacco K, Angeleri R, Zettin M, Bara BG, Bosco FM. Cognitive 
Pragmatic Treatment: A Rehabilitative Program for Traumatic Brain 
Injury Individuals. J Head Trauma Rehabil. 2015;30(5):E14-28.

	 58.	 Parola A, Bosco FM, Gabbatore I, Galetto V, Zettin M, Marini A. The 
impact of the Cognitive Pragmatic Treatment on the pragmatic and 
informative skills of individuals with traumatic brain injury (TBI). J Neu-
rolinguistics. 2019;51(February):53–62. https://​doi.​org/​10.​1016/j.​jneur​
oling.​2018.​12.​003.

	 59.	 Sacco K, Gabbatore I, Geda E, Duca S, Cauda F, Bara BG, et al. Reha-
bilitation of communicative abilities in patients with a history of TBI: 

https://doi.org/10.1016/j.pragma.2018.11.014
https://doi.org/10.1016/j.pragma.2018.11.014
https://link.springer.com/article/10.1007/s12144-019-00295-w
https://link.springer.com/article/10.1007/s12144-019-00295-w
https://doi.org/10.1007/s00426-020-01363-8
https://doi.org/10.1007/s00426-020-01363-8
https://www.sciencedirect.com/science/article/abs/pii/B9780444641236000072
https://www.sciencedirect.com/science/article/abs/pii/B9780444641236000072
https://doi.org/10.1016/j.jcomdis.2012.03.002
https://doi.org/10.1016/j.jcomdis.2012.03.002
https://doi.org/10.1016/j.bandl.2008.01.002
https://doi.org/10.1016/j.bandl.2008.01.002
https://doi.org/10.1016/j.bandl.2017.01.007
https://doi.org/10.1016/j.bandl.2017.01.007
https://doi.org/10.1016/j.jneuroling.2018.12.003
https://doi.org/10.1016/j.jneuroling.2018.12.003


Page 10 of 11Hilviu et al. BMC Geriatrics          (2022) 22:699 

Behavioral improvements and cerebral changes in resting-state activity. 
Front Behav Neurosci. 2016;10(48):1–10.

	 60.	 Parola A, Gabbatore I, Berardinelli L, Salvini R, Bosco FM. Multimodal 
assessment of communicative-pragmatic features in schizophrenia: A 
machine learning approach. NPJ Schizophrenia. 2021;7(1):1-9.

	 61.	 Parola A, Salvini R, Gabbatore I, Colle L, Berardinelli L, Bosco FM. 
Pragmatics, theory of mind and executive functions in schizophre-
nia: Disentangling the puzzle using machine learning. PLoS One. 
2020;15(3):e0229603.

	 62.	 Bosco FM, Gabbatore I, Gastaldo L, Sacco K. Communicative-
Pragmatic Treatment in schizophrenia: a pilot study. Front Psychol. 
2016;7(FEB):1–12.

	 63.	 Colle L, Angeleri R, Vallana M, Sacco K, Bara BG, Bosco FM. Understand-
ing the communicative impairments in schizophrenia: A preliminary 
study. J Commun Disord. 2013;46(3):294–308. https://​doi.​org/​10.​1016/j.​
jcomd​is.​2013.​01.​003.

	 64.	 Gabbatore I, Bosco FM, Geda E, Gastaldo L, Duca S, Costa T, et al. Cogni-
tive Pragmatic rehabilitation program in schizophrenia: A single case 
fMRI study. Neural Plast. 2017;2017:1612078.

	 65.	 Parola A, Berardinelli L, Bosco FM. Cognitive abilities and theory of mind 
in explaining communicative-pragmatic disorders in patients with 
schizophrenia. Psychiatry Res. 2018;260(November 17):144–51. https://​
doi.​org/​10.​1016/j.​psych​res.​2017.​11.​051.

	 66.	 Gabbatore I, Angeleri R, Bosco FM, Cossa FM, Bara BG, Sacco K. Assess-
ment of communicative abilities in aphasic patients. Minerva Psichiatr. 
2014;55(2):45–55.

	 67.	 Parola A, Gabbatore I, Bosco FM, Bara BG, Cossa FM, Gindri P, et al. 
Assessment of pragmatic impairment in right hemisphere damage. J 
Neurolinguistics. 2016;39:10–25. https://​doi.​org/​10.​1016/j.​jneur​oling.​
2015.​12.​003.

	 68.	 Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead 
V, Collin I, et al. The Montreal Cognitive Assessment, MoCA: A brief 
screening tool for mild cognitive impairment. J Am Geriatr Soc. 
2005;53(4):695–9.

	 69.	 De Renzi A, Vignolo LA. Token test: A sensitive test to detect receptive 
disturbances in aphasics. Brain A J Neurol. 1962;85:665–78.

	 70.	 Huber W, Poeck K, Weniger D, Willmes K. Der AachenerAphasie Test 
(AAT). Gottingen: Hogrefe; 1983.

	 71.	 Erdfelder E, FAul F, Buchner A, Lang AG. Statistical power analyses using 
G*Power 3.1: Tests for correlation and regression analyses. Behav Res 
Methods. 2009;41(4):1149–60.

	 72.	 Angeleri R, Gabbatore I, Bosco FM, Sacco K, Colle L. Pragmatic abilities 
in children and adolescents with autism spectrum disorder: a study 
with the ABaCo battery. Minerva Psichiatr. 2016;57(3):93–103.

	 73.	 Bosco FM, Gabbatore I, Angeleri R, Zettin M, Parola A. Do executive 
function and theory of mind predict pragmatic abilities following 
traumatic brain injury? An analysis of sincere, deceitful and ironic com-
municative acts. J Commun Disord. 2018;75(Aug):102–17. https://​doi.​
org/​10.​1016/j.​jcomd​is.​2018.​05.​002.

	 74.	 Kasher A. Modular speech act theory: Programme and results. In: 
Tsohatzidis SL, editor. Foundations of speech act theory. London, UK: 
Routledge; 1994.

	 75.	 Searle JR. A taxonomy of illocutionary acts. In: Gunderson K, editor. Min-
nesota studies in the philosophy of science (vol VII). Minneapolis, MN: 
University of Minnesota Press; 1975.

	 76.	 Cocks N, Morgan G, Kita S. Iconic gesture and speech integration in 
younger and older adults. Gesture. 2011;11(1):24–39.

	 77.	 Özer D, Göksun T. Gesture use and processing: A review on individual 
differences in cognitive resources. Front Psychol. 2020;11(Novem-
ber):573555. Available from: https://​www.​front​iersin.​org/​artic​les/​10.​
3389/​fpsyg.​2020.​573555/​full.

	 78.	 Arslan B, Göksun T. Ageing , working memory , and mental imagery : 
Understanding gestural communication in younger and older adults. 
2020.

	 79.	 Seddoh A, Blay A, Ferraro R, Swisher W. Prosodic Perception in Aging 
Individuals: a Focus on Intonation. Curr Psychol. 2018;2001:1–13.

	 80.	 Dupuis K, Pichora-Fuller MK. Use of Affective Prosody by Young and 
Older Adults. Psychol Aging. 2010;25(1):16–29.

	 81.	 Orbelo DM, Testa JA, Ross ED. Age-Related Impairments in Com-
prehending Affective Prosody with Comparison to Brain-Damaged 
Subjects. J Geriatr Psychiatry Neurol. 2003;16(1):44–52.

	 82.	 Ruffman T, Henry JD, Livingstone V, Phillips LH. A meta-analytic review 
of emotion recognition and aging: Implications for neuropsychological 
models of aging. Neurosci Biobehav Rev. 2008;32(4):863–81.

	 83.	 Demenescu LR, Kato Y, Mathiak K. Neural Processing of Emotional 
Prosody across the Adult Lifespan. Biomed Res Int. 2015;2015: 590216.

	 84.	 Orbelo DM, Grim MA, Talbott RE, Ross ED. Impaired Comprehension of 
Affective Prosody in Elderly Subjects Is Not Predicted by Age-Related 
Hearing Loss or Age-Related Cognitive Decline. J Geriatr Psychiatry 
Neurol. 2005;18(1):25–32.

	 85.	 Henry JD, von Hippel W, Baynes K. Social Inappropriateness, Executive 
Control, and Aging. Psychol Aging. 2009;24(1):239–44.

	 86.	 von Hippel W. Aging, Executive Functioning, and Social Control. Curr Dir 
Psychol Sci. 2007;16(5):240–4.

	 87.	 Shafto MA, Tyler LK. Language in the aging brain: The network 
dynamics of cognitive decline and preservation. Science (80- ). 
2014;346(6209):583–8.

	 88.	 Murphy DR, Daneman M, Schneider BA. Why do older adults have dif-
ficulty following conversations? Psychol Aging. 2006;21(1):49–61.

	 89.	 Wright HH, Koutsoftas AD, Capilouto GJ, Fergadiotis G. Global coher-
ence in younger and older adults: Influence of cognitive processes and 
discourse type. Aging, Neuropsychol Cogn. 2014;21(2):174–96.

	 90.	 Pereira N, Bresolin Gonçalves AP, Goulart M, Tarrasconi MA, Kochhann R, 
Fonseca RP. Age-related differences in conversational discourse abilities: 
a comparative study. Dement e Neuropsychol. 2019;13(1):53–71.

	 91.	 Schneider BA, Daneman M, Murphy DR, See SK. Listening to dis-
course in distracting settings: the effects of aging. Psychol Aging. 
2000;15(1):110–25.

	 92.	 Stern Y. What is cognitive reserve? Theory and research application of 
the reserve concept. J Int Neuropsychol Soc. 2002;8(3):448–60.

	 93.	 Bambini V, Tonini E, Ceccato I, Lecce S, Marocchini E, Cavallini E. How 
to improve social communication in aging: Pragmatic and cognitive 
interventions. Brain Lang. 2020;211(Nov):104864. https://​doi.​org/​10.​
1016/j.​bandl.​2020.​104864.

	 94.	 Miyake A, Friedman NP, Emerson MJ, Witzki AH, Howerter A, Wager TD. 
The unity and diversity of executive functions and their contributions 
to complex “frontal lobe” tasks: A latent variable analysis. Cognitive 
psychology. 2000;41(1):49-100. https://​www.​scien​cedir​ect.​com/​scien​
ce/​artic​le/​pii/​S0010​02859​99073​4X.

	 95.	 Hess TM. Memory and aging in context. Psychol Bull. 
2005;131(3):383–406.

	 96.	 Glisky EL. Changes in Cognitive Function in Human Aging. In: Riddle DR, 
editor. Brain Aging: Models, Methods, and Mechanisms. Boca Raton, FL: 
CRC Press/Taylor & Francis; 2007. p. 3–20.

	 97.	 Phillips LH, Bull R, Allen R, Insch P, Burr K, Ogg W. Lifespan aging and 
belief reasoning: Influences of executive function and social cue decod-
ing. Cognition. 2011;120(2):236–47. https://​doi.​org/​10.​1016/j.​cogni​tion.​
2011.​05.​003.

	 98.	 Fjell AM, Sneve MH, Grydeland H, Storsve AB, Walhovd KB. The Discon-
nected Brain and Executive Function Decline in Aging. Cereb Cortex. 
2017;27(3):2303–17.

	 99.	 Bambini V, Van Looy L, Demiddele K, Schaeken W. What is the contribu-
tion of executive functions to communicative-pragmatic skills? Insights 
from aging and different types of pragmatic inference. Cogn Process. 
2021;22(3):435–52. https://​doi.​org/​10.​1007/​s10339-​021-​01021-w.

	100.	 Premack D, Woodruff G. Does the chimpanzee thave heory of mind? 
Behav Brain Sci. 1978;1:515–26.

	101.	 Wang Y, Su Y. Theory of Mind in old adults: the performance on Happé’s 
stories and faux pas stories. Psychologia. 2006;49(4):228–37.

	102.	 Cavallini E, Lecce S, Bottiroli S, Palladino P, Pagnin A. Beyond false belief: 
Theory of mind in young, young-old, and old-old adults. Int J Aging 
Hum Dev. 2013;76(3):181–98.

	103.	 Cho I, Cohen AS. Explaining age-related decline in theory of mind: 
Evidence for intact competence but compromised executive function. 
PLoS One. 2019;14(9):e0222890. https://​doi.​org/​10.​1371/​journ​al.​pone.​
02228​90.

	104.	 Davis BH, Maclagan M. Narrative and ageing: exploring the range 
of narrative types in dementia conversation. Eur J English Stud. 
2018;22(1):76–90. https://​doi.​org/​10.​1080/​13825​577.​2018.​14271​98.

	105.	 Parola A, Bosco FM. Rehabilitation of Communicative-Pragmatic Ability 
and Ageing. In: Masiero S, Carraro U, editors. Rehabilitation Medicine for 

https://doi.org/10.1016/j.jcomdis.2013.01.003
https://doi.org/10.1016/j.jcomdis.2013.01.003
https://doi.org/10.1016/j.psychres.2017.11.051
https://doi.org/10.1016/j.psychres.2017.11.051
https://doi.org/10.1016/j.jneuroling.2015.12.003
https://doi.org/10.1016/j.jneuroling.2015.12.003
https://doi.org/10.1016/j.jcomdis.2018.05.002
https://doi.org/10.1016/j.jcomdis.2018.05.002
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.573555/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.573555/full
https://doi.org/10.1016/j.bandl.2020.104864
https://doi.org/10.1016/j.bandl.2020.104864
https://www.sciencedirect.com/science/article/pii/S001002859990734X
https://www.sciencedirect.com/science/article/pii/S001002859990734X
https://doi.org/10.1016/j.cognition.2011.05.003
https://doi.org/10.1016/j.cognition.2011.05.003
https://doi.org/10.1007/s10339-021-01021-w
https://doi.org/10.1371/journal.pone.0222890
https://doi.org/10.1371/journal.pone.0222890
https://doi.org/10.1080/13825577.2018.1427198


Page 11 of 11Hilviu et al. BMC Geriatrics          (2022) 22:699 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Elderly Patients Practical Issues in Geriatrics. Cham, CH: Springer; 2018. 
p. 357–60.

	106.	 Pérez-Espinosa H, Martínez-Miranda J, Espinosa-Curiel I, Rodríguez-
Jacobo J, Avila-George H. Using acoustic paralinguistic information to 
assess the interaction quality in speech-based systems for elderly users. 
Int J Hum Comput Stud. 2017;98:1–13.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	A cross-sectional study to assess pragmatic strengths and weaknesses in healthy ageing
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Participants
	Statistical power

	Material
	Linguistic and extralinguistic scales
	Paralinguistic scale
	Contextual scale
	Conversational scale

	Administration and Coding Procedure
	Data analysis
	Age-related differences
	Sex-related differences


	Results
	Results of age-related differences
	Results of sex-related differences

	Discussion
	Conclusions
	Acknowledgements
	References


