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SUMMARY
‘Social understanding’ refers to the complex ability to interpret 
social situations properly in everyday life. It has recently been
proposed that the severe social and behavioural problems that
often characterize frontotemporal dementia (FTD) and Alzhei -
mer’s disease (AD) may be at least partially the result of an im-
pairment in social understanding. The present study was thus
designed to investigate the possible presence of defective social
understanding in a small group encompassing both FTD and AD
patients. 
Small groups of dementia patients (n = 12) and matched healt -
hy controls (n = 15) underwent standard clinical, neurological
and neuropsychological assessments. Then, the Reading the
Mind in the Eyes test was administered to all the participants,
along with a validated story completion task encompassing
both social and non-social stereotyped situations. 
The dementia patients’ performance on both tasks was worse
than healthy controls performance. Interestingly, both the non-
so cial and the social parts of the story completion task were sig-
nificantly impaired, but with the social part being more com -
 pro mised. 
These preliminary findings suggest the presence of significant
difficulties in attributing mental states to others appropriately and
interpreting properly stories that explicitly refer to social situa-
tions. Our results underline the need for further research to gain
a deeper understanding of the possible link between patients’
behavioural problems and their social un der  standing impairment.
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INTRODUCTION
It has recently been proposed that the severe social and behavioural problems

that often characterise neurodegenerative diseases, such as frontotemporal de-

mentia (FTD) and Alzheimer’s disease (AD), may be at least partially the result

of a significant impairment in social understanding (Adenzato, Cavallo & Enrici,

2010; Kipps & Hodges, 2006). Social understanding refers to the complex ability

to  understand and interpret social situations properly in everyday life in order to

behave appropriately (Frith & Frith, 2006; Tomasello, 1999). FTD and AD are char-

acterised by social and behavioural problems that may lead to substantial worsening

in the quality of life of both patients and their families. In particular, FTD is charac-

terised clinically by severe alterations of behaviour and social conduct (Rankin et

al., 2003; Neary et al., 1998), and AD involves the presence of a significant impair-

ment in memory and other cognitive domains (McKhann et al., 1984), as well as

the presence of behavioural disturbances (Cummings & Victoroff, 1990). 

Even if it is now well established that these neurodegenerative diseases typ-

ically encompass the presence of significant interpersonal and behavioural dis-

turbances, the exact nature of these symptoms remains unclear. According to

the recent proposal that patients’ social and interpersonal problems may be at

least partially the result of a significant impairment in social understanding ability

(Cavallo et al., 2009; Torralva et al., 2007; Lough et al., 2006; Gregory et al.,

2002), the present study aimed at investigating the possible impairment of this

ability by administering experimental tasks that require the subject to deal with

social and non-social situations. The main aim was to test the hypothesis of 

a higher degree of impairment in patients’ comprehension of social situations.

MATERIAL AND METHODS
Participants: The present study involved 12 dementia patients and 15 healthy

controls. The dementia patients (eight males and four females, age range 58-78,

mean 67.42 ± 7.08 years, years of formal education 8.83 ± 5.80, mean duration

of illness since time of testing 1.96 ± 1.37 years) belonged to two different clinical

subgroups: Five FTD patients (three males and two females, age range 59-74,

mean 66.20 ± 6.8 years, years of formal education 5.8 ± 1.3, mean duration of

illness since time of testing 2.85 ± 0.83 years), and seven AD patients (five males

and two females, age range 58-78, mean 68.29 ± 7.67 years, years of formal ed-

ucation 11.00 ± 6.88, mean duration of illness since time of testing 1.43 ± 0.43

years). All of the patients were retrospectively recruited from the IRCCS “San

Giovanni di Dio - Fatebenefratelli” of Brescia, Italy. Patients underwent routine

haematology, biochemistry and neurological examinations. All of them received

structural neuroimaging (either CT or MRI). Due to the small number of patients

with FTD (n = 5) and AD (n = 7) recruited, in the statistical analyses FTD and AD

patients had been pooled together in a single group.

Healthy controls (eight males and seven females, age range 53-74, mean

63.53 ± 6.01 years, years of formal education 11.07 ± 3.55) were recruited from
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a panel of healthy volunteers. None of them were related to the dementia patients

involved in the study, and none of them had a positive history of neurological

and/or psychiatric disorders, or of alcohol and drug abuse. The study was granted

approval by the local Research Ethics Committee.

Neuropsychological assessment: All participants underwent a general neu-

ropsychological assessment. 

Experimental task: All of the participants were administered the RME task

(Baron-Cohen et al., 1997; 2001) and a story completion task based on a task

previously used in four neuroimaging studies (Enrici et al., 2011; Walter et al.,

2009; Ciaramidaro et al., 2007; Walter et al., 2004). 

The RME task consists in the presentation of 36 black and white photographs

of the eye region of both male and female human faces. The participants were

asked to choose from amongst four words printed on the page on which the pic-

ture appears, selecting which word best describes what the person in the photo-

graph is thinking or feeling. 

The story completion task consists of 36 comic strip stories subdivided in the

two following categories: 1) Social stories, depicting both actions with a social

goal performed by a single character, where a social interaction is foreseen but

has not actually taken place (e.g., preparing six champagne glasses for a toast),

and actions with a social goal performed by two characters in a communicative

interaction (e.g., a woman shows a boy with muddy hands where to wash them);

2) Non-Social stories, depicting both actions performed by a single character with

a private goal outside a social interaction (e.g., a single person changing a broken

bulb in order to read a book), and situations with a physical interaction between

objects (e.g., a boat breaks on a rock). 

The story task is composed of simple paper-and-pencil stories. Each story is

made up of three black-and-white drawings that are displayed by the examiner

one after the other in front of the participant. Then, four additional drawings are

provided: Three of them depict unusual and inappropriate conclusions, whereas

one of them represent an appropriate ending for the story. The participant is

asked to look at the story and choose its most appropriate ending amongst the

four additional drawings provided. Examples of the stories used are available at

the web address: www.psych.unito.it/csc/pers/adenzato/pdf/neurodegdis.pdf 

Statistical analyses were performed using SPSS© (Statistical Package for the

Social Sciences) version 18.0. Analyses were as follows: first, group comparisons

between dementia patients and healthy controls on the background and experi-

mental variables of interest were performed using unpaired t-tests or Analysis of

Variance (ANOVA), as appropriate. To extend the preliminary results reported by

Cavallo et al. (2009) – and according to the procedure formalized by Crawford

and Garthwaite (2002) to deal with single cases appropriately – comparisons

were performed of individual patients’ scores with healthy controls’ scores were

performed on the background and experimental variables of interest.
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RESULTS
The present results were presented during the poster session of the Meeting

of the World Federation of Neurology Research Group on Aphasia and Cognitive

Disorders (Istanbul, May 15-18, 2010). 

Dementia patients versus healthy controls
Neuropsychological assessment. The comparison between the two groups

(dementia patients and healthy controls), as well as standard clinical cut-off points

that indicate significant cognitive impairment, are shown in Table 1. As expected,

dementia patients got lower scores than healthy controls on most of the neu-

ropsychological measures. However, when taking into account standard clinical

cut-off points, the patients performed above these thresholds in most of the tests

administered, suggesting the presence of a relative cognitive integrity in the de-

mentia patients recruited for the present study. 

Experimental tasks: On the RME test, dementia patients’ performance was

significantly worse than healthy controls’ performance (16.08 ± 4.27 correct 

responses out of a possible 36 in the dementia patients’ group, vs. 23.80 ± 3.63

in the control group; Student’s t(25) = 5.075, p < 0.001). A bivariate correlation

analysis among the RME test score and the background neuropsychological

measures showed the presence of a significant correlation of the RME scores
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Table 1. Demographic data of dementia patients and healthy controls, and relative performance on

general neuropsychological tests. Impaired patients’ scores according to standard cut-off thresholds

are shown in bold 



with most of the measures administered (Table

2). The participants’ performance on the story

completion task is reported in Table 3. The pa-

tients’ performance on both social and non-social

stories was worse than the healthy controls’ per-

formance. Interestingly, the patients’ performance

on the social stories was much worse than their

own performance on non-social stories (Fisher’s F
= 10.267, p < 0.01). The results of interest regard-

ing the story completion tasks are shown graphi-

cally in Figure 1. A bivariate correlation analysis

among the story completion task score (social –

non-social stories) and the background neuropsy-

chological measures showed the presence of a

significant correlation of the story completion task

with the Token test, the TMT-B, the TMT B-A and

the Spatial span only (data not shown).

Single case analyses: Individual patients
versus healthy controls

Neuropsychological assessment. For the sake

of clarity, FTD patients are denoted by numbers

1-5, and AD patients by numbers 6-12. Compar-

ison of individual patients’ scores with controls’

means (Crawford & Garthwaite, 2002) showed

significant impairment on the MMSE in patients

1, 6 and 7 (p < 0.001) and in patients 3 and 5 

(p < 0.01); on the Digit span and the Spatial span,

in patient 6 only (p < 0.01); on the Rey complex

figure test copy, in patient 1 (p < 0.01) and in pa-

tients 2-3, 5, 7-8,10 and 12 (p < 0.001); on the

Rey complex figure test recall, in patients 7, 8,10

and 12 (p < 0.01). Finally, impaired performance

was identified on the Token test in patients 3 and

6 only (p < 0.001); on the TMT A, in patients 1 and

7 only (p < 0.001); and on the TMT B and TMT B-

A, in patients 4, 8-10 and 12 (p < 0.001). 

Experimental tasks: Comparison of individual

patients’ scores with the control means for the

RME task showed the presence of a significant

difference in patients 1, 5, 6 and 12 (p < 0.05) and

in patients 3, 4 and 7 (p < 0.01). Individual pa-

tients’ scores on the RME test, expressed as Z

scores, are shown in Figure 2. T
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Regarding the story completion task, the individual patients’ differences be-

tween social and non-social categories (social – non-social stories) were com-

pared with the analogous difference in the healthy controls group (Crawford &

Garthwaite, 2005). The comparison showed the presence of a difference in the di-

rection of the experimental hypothesis (non-social > social) in 10 out of 12 patients,

and this difference was statistically significant in patient 1, 9 (p < 0.01), 3, 4, 11 and

12 (p < 0.001). Conversely, a significant difference in the opposite direction (social

> non-social) was observed in patients 2 and 10 only (p < 0.001). The individual

patients’ difference, expressed as Z scores, are shown in Figure 3.
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Table 3. The story completion task. Comparison between correct responses in the non-social and

social stories. Values (range 0-18) represent correct responses

Figure 1. Visual projection of the interaction ‘group’ (dementia patients/healthy controls) x ‘experi -

men tal dimension’ (social/non-social stories)



DISCUSSION
According to the recent proposal that the social and interpersonal problems

which often characterise dementia patients may be at least partially the result of

a significant impairment in social understanding ability, the present study inves-

tigated patients’ ability to understand social situations appropriately.
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Figure 3. Individual patient difference between social and non-social categories on the story com-

pletion task. Differences are expressed as Z scores. FTD patients are associated with numbers 1-

5 and shown in white, AD patients are associated with numbers 6-12 and shown in grey

Figure 2. Individual dementia patients’ score on the RME task. Scores are expressed as Z scores.

FTD patients are associated with numbers 1-5 and shown in white, AD patients are associated with

numbers 6-12 and shown in grey



Before focusing on the results of interest, it is important to note that the de-

mentia patients involved in the present study attained scores higher than the stan-

dard cut-off thresholds on most of the neuropsychological measures ad mi nister ed,

allowing us to conclude that from a cognitive standpoint the patients recruited

were relatively preserved. 

Regarding the experimental tasks used in the present study, the dementia pa-

tients’ performance on the RME was poorer than the healthy controls’ perform-

ance. Furthermore, when individual patients’ score were taken into account,

dementia patients were found to get a lower score compared with healthy con-

trols, extending the findings of previous studies (Torralva et al., 2007; Gregory et

al., 2002; Lough & Hodges, 2002) and supporting the view that dementias appear

to be associated with a defective performance on the ability measured by this

task. The bivariate correlation analysis among the RME test score and the back-

ground neuropsychological measures showed the presence of a significant as-

sociation of the RME score with most of the measures administered, suggesting

that performance on the RME test seems to be significantly associated with per-

formance on most of the cognitive tasks administered.

The story completion task was designed to explicitly assess the patients’ ability

to interpret and understand social and non-social situations properly. The demen-

tia patients’ performance was poorer than that of the healthy controls in both the

experimental conditions (social and non-social): however, a significant difference

in the direction stated by the experimental hypothesis emerged (social < non-so-

cial), showing that the social stories were more challenging to deal with than the

non-social stories. In addition, in order to verify that the deficits in social under-

standing showed by the group comparisons really depend on a genuine and spe-

cific pattern of results in this direction, and not on the mere presence of a single

outlier, individual scores were taken into due account. The results showed that

the vast majority of patients (10 out of 12) presented with a profile following the

experimental hypothesis: more precisely, four out of five FTD patients and six out

of seven AD patients showed the hypothesized profile of results. Thus, our find-

ings support the view that both FTD and AD patients seem to be significantly im-

paired in understanding social situations appropriately, as compared to healthy

controls. Interestingly, a bivariate correlation analysis between the story comple-

tion task score (social – non-social stories) and the background neuropsycholo -

gical measures showed a significant correlation of the story completion task with

few neuropsychological measures, suggesting that the performance on the story

completion task seems not to be associated significantly with performance on

the neuropsychological tasks administered. 

The study has some limitations. First, the small sample size requires us to

consider these results as preliminary evidence of a possible social understanding

deficit in dementias. Secondly, due to the small number of FTD and AD patients

recruited, a direct comparison between the two subgroups of patients was not

performed: however, it would be interesting to compare their performances in

studies involving larger samples of participants. Lastly, although the patients in-
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volved in the current study were relatively well preserved from a neuropsycho-

logical point of view, it is not possible to rule out completely the possibility that

the general cognitive deficits typically associated with dementia might have played

a role in influencing the patients’ performance on the specific experimental tasks

proposed. Thus, in the near future it would be extremely interesting to investigate so-

cial understanding abilities in a different neurodegenerative condition that presents

important and well established links with dementia but is not characterized by the

same degree of cognitive impairment (e.g., amyotrophic lateral sclerosis). 
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