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Fig. 1 Social age of the whole group and the age groups of Down syndrome.

A: Social ages (SA) of the whole subjects with DS at initial assessment were shown. Individuals without DS-AD and with DS-AD were represented
by white and black circles, respectively. SA is a developmental stage expressed as an age scale that corresponds to a crude point determined
from a questionnaire consisting of 130 questions filled by a caregiver. SA can take a value from O years 9 months to 13 years 0 months. In the
figure, monthly age was converted to yearly age. Although SA values were tended to be lower in individuals with DS-AD than those without DS-
AD, the difference between the groups did not reach to the significant level (P = 0.0547). B: SA of the age groups were shown. Individuals without
DS-AD and with DS-AD were represented by white and black circles, respectively. The SA change by age group was inverted U-shaped. SAs in
the late young and early middle groups were higher than those in the early young and late middle groups. There was a significant difference
among the groups (One-way ANOVA, P = 0.0324). Post-hoc multiple comparison showed a significant difference between the early young and

the early middle group (indicated by asterisk: Dunnett’s test, P < 0.05).
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Fig. 2 Social ages of subdomains.

SAs at initial assessment in subdomains in the whole subjects (indicated by solid circles: A), the early young group (indicated by triangles: B), the
late young group (indicated by solid squares: C), the early middle group (indicated by hollow squares: D), the late middle group (indicated by “+”:
E), and the DS-AD group (indicated by hollow circles: F). (Note: the DS-AD group was a part of the late middle group.) The 130 questions for
calculation of SA are categorized into six subdomains that are Self-Help, Locomotion, Occupation, Communication, Socialization, and Self-
Direction. A crude point in each domain can be also converted to an independent developmental stage expressed as an age scale. The maximum
possible value for these age scales is 13 years 0 months and the minimum is 9 months, as above. Monthly age was converted to yearly age.
Mean values of SAs in these subdomains were presented in the line graph. (A): The mean values of SA in Self-Help, Occupation, and Self-
Direction subdomains were higher than that of SA for the whole domains, while the mean values of SAs in Locomotion, Communication, and
Socialization subdomains were lower than that of SA for the whole domains. There was a significant difference among the mean values of the
subdomains (One-way ANOVA, P = 0.0125). Post-hoc multiple comparison by Dunnett’s test showed a significant difference between
Socialization and Self-Direction (P < 0.05). (B, C, D, and E): This profile of low SA in Locomotion, Communication, and Socialization and high SA
in Self-Help, Occupation, and Self-Direction was commonly observed in all four age groups. (F): The lowest SA in Socialization was also observed
in the DS-AD group.
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Fig. 3 Annual changes of social ages in the whole domains and ROC analyses of annual changes of social ages in the whole and subdomains
for diagnosis of DS-AD.

Changes in SA values over time were analyzed for 34 subjects who had a second SA value evaluated one year later. To correct for individual
differences in SA, the second SA value was divided by the first SA value, and the natural logarithm of the quotient was expressed as “log SA
changelyear”. (A): Log SA of the age groups were shown. Individuals without DS-AD and with DS-AD were represented by white and black
circles, respectively. There were significant differences among the age groups in the whole SA (One-way ANOVA, P = 0.0120). For those, post-
hoc multiple comparisons using the early middle group, which is the age group with the highest whole SA value with small annual SA changes, as
a control revealed significant differences between the early middle and the late middle groups, (indicated by asterisk: P < 0.05).

(B=H): The discriminative ability of log SA change/year for DS-AD diagnosis was evaluated by ROC analysis. Optimal cut-off values were
estimated by Youden index. (B): for the whole SA, AUC = 0.9643, P = 0.0004, sensitivity% and specificity% = 100.0 and 89.29 at the cut-off
<-0.1896. (C): for the SA of Self-Help, AUC = 0.8631, P = 0.0059 sensitivity% and specificity% = 66.67 and 100 at the cut-off <-0.7473. (D): for
the SA of Locomotion, AUC = 0.8095, P = 0.0188, sensitivity% and specificity% = 83.33 and 85.71 at the cut-off <-0.2319. (E): for the SA of
Occupation, AUC = 0.8065, P = 0.02 sensitivity% and specificity% = 66.67 and 85.71 at the cut-off <—0.2802. (F): for the SA of Communication,
AUC = 0.9643, P = 0.0004, sensitivity% and specificity% = 100.0 and 92.86 at the cut-off <-0.2997. (G): for the SA of Socialization, AUC =
0.7619, P = 0.0468, sensitivity% and specificity% = 66.67 and 92.86 at the cut-off <—0.4083. (H): for the SA of Self-Direction, AUC = 0.8869, P =
0.0033, sensitivity% and specificity% = 83.33 and 85.71 at the cut-off <—0.2245.
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Social maturity scores in adults with Down syndrome. Characteristics at the onset of
Alzheimer’s disease and changes by age group

Takashi Kasai, M.D., Ph.D.”, Makiko Shinomoto, M.D., Ph.D.", Fukiko Kitani-Morii, M.D., Ph.D.?,
Takuma Ohmichi, M.D., Ph.D.”, Yuzo Fujino, M.D., Ph.D.", Masaki Kondo, M.D., Ph.D.", Naoto Terada, M.D., Ph.D.?,
Harutsugu Tatebe, Ph.D.?, Takahiko Tokuda, M.D., Ph.D.# and Toshiki Mizuno, M.D., Ph.D."
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Abstract: Age-specific characteristics and annual changes of social maturity in adults with Down syndrome (DS) were
retrospectively investigated. Forty-six individuals aged 15-58 years were enrolled. Social age (SA) in all domains and
subdomains was assessed using the revised S-M social maturity test. Thirty-four cases were evaluated for SA changes
over time at 1 year. The SA of adult DS tended to be lower in those under 20 and over 42 years of age. The SA of adults
with DS was lowest in the Socialization domain, and this trend was generally common across all age groups. The annual
decline of SA was more prominent in the DS-AD group than in the non-DS-AD group. Annual decline of SA in the
communication domain had the same discriminative power as that in the whole domains in the discrimination of DS-AD
from non-DS-AD. These results are expected to contribute to the development of clinical diagnostic methods for DS-AD in
the future.
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