Acta Med. Nagasaki 58: 113118

The relationship between physical signs of aging and social functioning in
persons with Down syndrome in Japan

Kanako Moriruit:2, Tadashi Matsumoto®, Tatsuro Konpon®, Masaharu NAGAE" 2, Noriko Sasakr', Harumi MIYAHARA!,
Sumihisa Honpa*, Goro Tanaka?, Hiroyuki Moriuchr®’, Hideyuki NAKANE?

! Department of Nursing, Nagasaki University Graduate School of Biomedical Sciences

2 Department of Psychiatric Rehabilitation Sciences, Unit of Rehabilitation Sciences, Nagasaki University Graduate School of Biomedical Sciences

* The Misakaenosono Mutsumi Developmental, Medical and Welfare Center, Nagasaki, Japan

4 Department of Community-Based Rehabilitation Sciences, Nagasaki University Graduate School of Biomedical Sciences

3 Department of Pediatrics, Unit of Translational Medicine Medical and Dental Science, Nagasaki University Graduate School of Biomedical Sciences

Background: In Japan, there have been no substantial studies of social function and physical aging in adults with Down
syndrome. The aim of the present study was to examine social functions (movement, conversation, and daily living skills) and
physical signs of aging in adults with Down syndrome in Japan, and to analyze the relationship between changes in social
function and age.

Methods: A cross-sectional survey of persons with Down syndrome who were 15 years of age or older (15-65 years old)
was conducted. The survey was conducted in patients associations, institutes, group homes, and workplaces from July to
December 2009. Primary caregivers, such as family members and institute staff, were asked to complete a questionnaire on
the subjects’ living situation, movement ability, conversational skills, daily living skills, and 10 characteristics of physical aging
at the time of the survey.

Results: The total number of subjects was 315. Subjects’ movement ability, conversational ability, and daily living skills
declined as a function of age. Canities (40.6%) were the most prevalent physical sign of aging, followed by missing teeth, hump
back, and skin wrinkling. Further, physical aging was related to a decline in social functions (p < 0.001).

Conclusion: The present study showed that adults with Down syndrome exhibit signs of physical aging earlier than do the
general population, and that physical aging is associated with social functioning. Thus, the appearance of physical aging might
indicate a decline in social functioning.
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Introduction

The life expectancy for individuals with Down syndrome
has been extended: while it was approximately 12 years in
1949, it was reported 60 years in 2002,"? and in a survey in
Japan, approximately 50 years.? This increase in life expec-
tancy has led to an escalation in research focused on health
problems in adults with Down syndrome*>¢ and the quality

of life of their family members.”®

There have also been a number of reports addressing fac-
tors related to social adaptability such as age-related chang-
es in movement, language ability, and daily living skills.
Regarding movement, it has been noted that persons with
Down syndrome have delayed motor skill development in
childhood relative to healthy children;” ° that they develop
a characteristic manner of walking to compensate for lower
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muscle tone;"! and that their movements are slower than
those of healthy children.!> 13

In one study on conversational ability in persons with Down
syndrome, of the 374 participants (aged 14 to 62), 41.6% were
able to understand the conversation without difficulty, and
15.2% were able to use words without difficulty."* Addition-
ally, in a survey comparing 55 persons with Down syndrome
(aged 30 to 59) and 75 persons with other intellectual dis-
abilities (aged 30 to 69), persons with Down syndrome ex-
hibited lower conversational fluency across all ages.!

Daily living skills were not found to be appreciably im-
pacted by age in one study,'® but Bertoli et al."* reported that
the proportion of persons with Down syndrome that exhib-
ited functional decline increased rapidly after age 30. Es-
bensen et al.”” stated that although the severity of intellec-
tual disability determined the level of assistance Down
syndrome patients required for daily living activities, even
some individuals with mild or moderate disability were in a
self-supporting category.

Adults with Down syndrome have a greater incidence of
premature cataracts than the general population.'®!* Regard-
ing oral health, adults with Down syndrome have been
shown to have fewer caries®®* but a greater incidence of
severe periodontal disease? than do the general population.
Some studies have suggested that alopecia totality or uni-
versality?® and skin wrinkling are more prevalent in indi-
viduals with Down syndrome?.

Because there is no system of patient registration for per-
sons with Down syndrome in Japan, placement and social
function in the Down syndrome population have not been
investigated. However, there has been some recent investi-
gation into early-onset dementia®>*¢ and the consequent
problems of life support system?®!¢ for adults with Down
syndrome. Generally, persons with Down syndrome show
early-onset physical aging, but there are few reports about
the overall physical signs of aging. The present study there-
fore examines the status of social function (movement, con-
versation, and daily living skills) and the characteristics of
physical aging in persons with Down syndrome aged 15 and
older in Japan, and analyzes the change in these variables as
a function of age.

Materials and methods
Research subjects

The present study is a cross-sectional study of social
adaptability among persons with Down syndrome aged 15
years and older (15-65 years old). Placements considered for

persons with Down syndrome were at home, in an institute
such as a welfare facility for the intellectually or physically
disabled (hereafter referred to as simply, “institutes”), and
in a group home (GH). Institutes and GHs were surveyed on
the number of subjects accommodated, and were asked for
written cooperation. For research cooperation, two groups
of patient association and a total of 127 places including in-
stitutes, workplaces, and GHs accepted in their reply, and a
total of 1,300 copies of the survey were distributed. The sur-
vey was carried out from July to December in 2009.The sur-
vey was conducted with the approval of the Nagasaki Uni-
versity Graduate School of Biomedical Sciences Ethics
Committee. In implementing the survey, an emphasis was
placed on protecting privacy.

Questionnaire

A questionnaire was administered that assessed subjects’
social functions (movement, conversation, and daily living
skills; 3 items), physical signs of aging (ten items), disease
prevalence (9 items), and mental status (36 items). Subjects
were additionally asked about the attributes of age, sex, and
placement (choices included living at home with family, a
GH, or an institute). Social function was assessed on a
three-point scale, and replies for diseases and signs were
indicated by a “yes” or “no.”

The criteria for movement were as follows: (1) indepen-
dent group (able to run, able to walk alone), (2) assistance
group (able to walk with assistance), and (3) difficulty group
(able to move by crawling, unable to move independently).

The criteria we used to assign participants according to
conversation were as follows: (1) independent group (con-
versation is clear, able to converse normally), (2) assistance
group (able to converse in familiar situations), and (3) diffi-
culty group (able to convey meaning using a single word,
conversation is difficult).

The criteria for daily living skills were as follows: (1) in-
dependent group (independent), (2) assistance group (able to
live independently if prompted, sometimes needs assis-
tance), and (3) difficulty group (always needs assistance,
incapable of living alone).

The ten physical signs of aging assessed were as follows:
() long eyebrows, (2) alopecia, (3) canities, (4) missing
teeth, (5) humpback, (6) cataracts, (7) flabby skin under the
eyes, (8) longitudinal groove along nails, (9) senile freckles,
and (10) skin wrinkling.

Persons familiar with the daily lives of the subjects who
lived with subjects and caregivers who provided daily sup-
port for subjects at institutes and GHs were asked to com-
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plete this survey. To facilitate compliance, care was taken to
make the three-point scales of the criteria as comprehensi-
ble as possible.

Statistical analysis

The function and physical signs of aging was compared
between age groups by using y? test. The simultaneous ef-
fects of age and the number of physical signs of aging on
social function were analyzed by multiple linear regression
models. All statistical analyses were performed by using
SPSS Ver.18. A p-value of less than 0.05 was considered to
be statistically significant.

Results

At 551 responses to the survey, the response rate was
42.4%. Incomplete responses, with missing values of sex,
age or physical signs of aging were excluded. Remaing 315
responses for analysis.

Results showed that 39% of respondents were family
members (parents and siblings), 55% were facility caregiv-
ers, and 6% were unknown. The mean age of subjects in
various placements living at home was 24.7 years (15-45
years, SD = 7.2); the mean age of subjects living in a GH
was 38.4 years (19-59 years, SD = 10.3); and the mean age
of subjects living in an institute was 42.3 years (15-65
years, SD = 11.4). Thus, results indicate that, as age increas-
es, there is a significant reduction in the proportion of per-
sons living at home, along with an increase in the propor-
tion of persons living in an institute (Cochran-Armitage
test, p < 0.01).

Table 1 shows the breakdown of sex and social functions
for Down syndrome subjects of different ages. The mean
age of the subjects was 33.22 years (15-65 years, SD = 12.8),
with the minimum at 15 years and the maximum at 65 years.
Regarding sex, 166 (52.7%) were men and 149 (47.3%) were
women, and no significant difference in the sex ratio be-
tween various age groups was found. The majority of sub-
jects could move without assistance until 40s: 298 (94.5%)
of the subjects were in the independent group. In three items

Table 1. Gender, Social Function and Age of Individuals with Down syndrome

Age 15-19 20-29 30-39 40-49 50-59 60-
n Mean years n n n n n n P!
(%) (SD;Range) (%) (%) (%) (%) (%) (%)
Gender
Male 166 33.64 22 56 36 27 20 5
(52.7) (13.2:15-63) (55.0) (52.3) (47.4) (54.0) (60.6) (55.6) 0.870
Female 149 32.75 18 51 40 23 13 4
(47.3) (12.4;15-65) (45.0) (47.7) (52.6) (46.0) (39.4) (44.4)
Movement
Independence 298 40 107 72 47 26 6
(94.6) (100) (100) (94.7) (94.0) (78.8) (66.7)
Assistance 15 0 0 4 3 6 2 p<0.001
4.8) (0) (0) (5.3) (6.0) (18.2) (22.2)
Difficulty 2 0 0 0 0 1 1
(0.6) (0) (0) (0) (0) (3.0) (11.1)
Conversation
Independence 120 21 50 27 15 4 3
(38.1) (52.5) (46.7) (35.5) (30.0) (12.1) (33.3)
Assistance 85 9 34 23 11 6 2 p<0.001
(27.0) (22.5) (31.8) (30.3) (22.0) (18.2) (22.2)
Difficulty 110 10 23 26 24 23 4
(34.9) (25.0) (21.5) (34.2) (48.0) (69.7) (44.4)
Daily living skills
Independence 61 11 32 9 7 2 0
(19.4) (27.5) (29.9) (11.8) (14.0) (6.1) (0)
Assistance 179 27 62 48 25 14 3 p<0.001
(56.8) (67.5) (57.9) (63.2) (50.0) (42.4) (33.3)
Difficulty 75 2 13 19 18 17 6
(23.8) (5.0) (12.2) (25.0) (36.0) (51.5) (66.7)
Total 315 33.22 40 107 76 50 33 9
(100) (12.8:15-65) (12.7) (34.0) (24.1) (15.9) (10.5) (2.9)

* Cochran-Armitage test ; SD, Standard deviation
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of social function ,the overall distribution of subjects num-
ber who were in assistance and difficulty group increased
and independence group decreased with age. Thus, results
indicate movement, conversational ability, and daily living
skill significantly decline with age (Cochran-Armitage test,
p <0.01).

Table 2 shows the frequency of the physical signs of ag-
ing for different ages of subjects with Down syndrome. The
frequency of all 10 items significantly increased with age
(Cochran-Armitage test, p < 0.01). Canities were most prev-
alent, reported by 40.6%. For all physical signs of aging ex-
cept long eyebrows and alopecia, the proportion of partici-
pants was over 20%.

Table 2. Sings of Aging and Age of Individuals with Down syndrome

Table 3 shows the results of multiple regression analysis
between the independent variables (age and the number of
physical signs of aging) and the dependent variable (social
function). The relationships of movement, daily living skills,
and the number of physical signs of aging, with age were
statistically significant. Movement was related with to the
number of physical signs of aging (p < 0.001) and age (p =
0.029). Similarly, daily living skills were related to the num-
ber of physical signs of aging (p < 0.001) and age (p = 0.032).
In contrast, conversational ability was related to the number
of physical signs of aging (p < 0.001), but was not related to
age (p = 0.434).

Physical Signs of Age total 15-19 20-29 30-39 40-49 50-59 60- Pa
aging n 315 40 107 76 50 3 9
N n 39 0 5 10 5 16 3
%, 12. 0, 4.7, 13.2 10.0, 48.5 33.3
Long oycbrow %) (129 (© @7 (13.2) (10.0) (48.5) @I 0001
_ n 276 40 102 66 45 17 6
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) (76 d00) (953 (868§ (9000 (15 (666
. n 48 0 6 17 7 1 7
%, 15.2 0, 5.6, 22 14.0, 33.3 77.8
Alopocia %) (15.2) (© (5.6) (22.4) (14.0) (33.3) 790001
_ n 267 40 101 59 8 2 2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) (848 00 (944 (776  (86.0) (667 (222
N n 128 6 7 ) 31 2 9
%, 40.6, 15.0 21.5, 2.1 62.0, 81.8, 100,
Canitics %) 40.6) (15.0) (L3 @2.1) (62.0) (81.8) w0 0 oo01
B n 187 34 84 44 19 6 0
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) (%49 (S50 (785 (79 (380 a8y @
. n 81 0 4 19 24 26 8
%, 25.7, 0, 3.7, 25.0, 48.0, 78.8, 88.9,
Missing tocth %) (25.7) (© 3.7 (25.0) 8.0 (78.8) 90001
_ n 234 40 103 57 26 7 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) (43 oy 963 (70 (200 212 L)
. n 89 6 19 26 17 14 7
%, 28.3 15.0 17.8, 34.2 34.0, 2.4 77.8
Hurnp back %) (28.3) (15.0) 178 (64.2) (34.0) 2.4 790001
_ n 226 34 88 50 3 19 2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) (L) (8.0 (822 (658  (66.0)  (57¢) (222
. n 71 4 15 14 14 18 6
%, 22.5 10.0, 14.0 18.4, 28.0, 54.5, 66.7,
Catatacts %) (22.5) (10.0) (14.0) (18.4) (28.0) (54.5) 7 0001
B n 244 36 92 62 36 15 3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) 77y (%00 8600 @16 (7200 @5 (333
N n 69 g 7 19 17 ) 7
Flabby skin under the %) (219 5.0 6.5 (25.0) (24.0) (66.7) 779 ool
eyes _ n 246 38 100 57 38 1 P
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) 8y (9.0 (935 (B0 (760 (333 (222
N n 65 0 7 18 17 20 8
Longitudinal groove %) (20.6) (© 6.5 (23.7) (24.0) (60.6) B89 ool
along nails ~ n 250 40 100 58 38 13 P
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) (99 oy (935 (763 (7600 394 L)
. n 63 3 3 17 15 20 5
%, 20.0, 7.5 2.8, 22. 30.0, 60.6, 55.6,
Senile freckles i () =) (&) (2] () ) 2 p<0.001
B n 252 37 104 59 35 13 4
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, %) 00 925 (972 (776 (7000 (394 (@44
N n 90 0 5 24 ) 30 9
L (%) (28.6) ) .7 (31.6) (44.0) (90.9) (100)
Sk Kl <0.001
i wnning _ n 225 40 102 52 28 3 o P
(%) (71.4) (100) (95.3) (68.4) (56.0) ©.1) )

* Cochran-Armitage test
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Table 3. Multiple regression analysis for Social Function with Age and Number of Physical Signs of Aging as

Independend variable

Dependent variable Independent variable B SE P
Movement Number of Physical signs of aging 0.023 0.007 0.001
Age 0.032 0.015 0.029
Conversation Number of Physical signs of aging 0.106 0.022 p<0.001
Age 0.037 0.047 0.434
o . Number of Physical signs of aging 0.079 0.016 p<0.001
Daily living skills Age 0.075 0.035 0032

B, Regression coefficient ; SE, Standard Error

Discussion

This study showed that social function declined with age
and physical signs of aging increased with age. Conversa-
tional ability and daily living skills began declining in
Down syndrome patients at a relatively young age, however,
movement ability remained stable until approximately age
50 in the present study. The results of a previous study that
assessed walking ability in persons with Down syndrome'
showed a significant decline in both walking speed and dis-
tance in an older group (aged 55-61) compared with a
younger group (aged 41-46). The present study supports the
results this study, with walking ability being comparatively
maintained.

Carr®2"2 reported that persons with Down syndrome
aged 9—45 have relatively stable language ability in his lon-
gitudinal study. It has, however, also been reported that lan-
guage ability also declined significantly as age increases?.
The present study showed that conversation declined sig-
nificantly as aging. The difference to the research results by
Carr presumably included the difference in assessment
scale, subjects, and the social background.

Longitudinal studies?’?® that analyzed the daily living
skills of Down syndrome patients over time found that daily
living skills peak at age 30 and thereafter decline slowly.®
Furthermore, a cross-sectional study'* showed that the pro-
portion of individuals who exhibited a functional decline in
daily living skills increased at age 30 and beyond. Despite
slight differences in the peaking ages, the present results
appear to be relatively consistent with previous results in
that there was a gradual decline following age 30.

It is known that persons with Down syndrome may age
prematurely and display signs of aging as early as 30—40
years of age.® In the present study, the frequency of 10 phys-
ical signs of aging were assessed. Canities, missing teeth,
humpback, and skin wrinkling were the most prevalent
(>25%) physical signs of aging found in the present study. It
has been previously observed that Down syndrome patients

have fewer teeth?® and a greater frequency of missing teeth
than the general population.?? Additionally, the present
study demonstrated an increase in missing teeth with ad-
vancing age (3039 years, 25.0%; 40—49 years, 48.0%; 50—
59 years, 78.8%). It has been stated that adults with Down
syndrome have a lower incidence of caries*** but a greater
incidence of severe periodontal disease?? than do the general
population. Therefore, it is possible that periodontal disease
is the cause of the increased prevalence of missing teeth in
people with Down syndrome. However, these reports did
not include data on the frequency of missing teeth, because
the number of subjects was low.

In one report,? skin wrinkling of the forearm and perior-
bital region increased with age in persons with Down syn-
drome, and the frequency of this was greater than in the
general population. Our results are in general consistent
with prior research: the frequency of skin wrinkling and
that frequency of flabby skin under the eye increased dra-
matically aged 40—49 to 50—59.

Social functions, movement ability, and daily living skills
were related to the number of physical signs of aging and
age. This suggests that physical aging and the decline in
movement ability appear simultaneously. However, conver-
sational ability was associated with physical aging, but not
age. Therefore, when physical changes appear in young
adults with Down syndrome, these individuals should be
screened for deficits in conversational ability.

A limitation of the present study is that the subject pool
was limited to individuals with social connections, meaning
that our results cannot generalize to persons without social
support. If caregivers are aware that the appearance of phys-
ical changes and a decline in social function may co-occur,
adults with Down syndrome might receive greater daily liv-
ing support and a better quality of life. A longitudinal study
on the relationship between changes in social function and
physical aging in adults with Down syndrome should be
conducted in the future.
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Conclusion

The present study provides important suggestion regard-
ing the natural course of a decline in adults with Down syn-
drome in Japan. The present study showed that adults with
Down syndrome exhibit age-related declines in social func-
tions, and show signs of physical aging earlier than does the
general population. Furthermore, the number of physical
signs of aging was associated with the decline in social
function. This result suggests that the appearance of physi-
cal aging and the decline in social functions may co-occur.
If caregivers are aware of this, they can lend more support
upon observance of physical aging, thus improving the
quality of life of people with Down syndrome.

References

—

. Glasson EJ, Sullivan SG, Hussain R, Petterson BA, Montgomery PD,
Bittles AH. The changing survival profile of people with Down’s syn-
drome: implication for genetic counseling. Clini Genet 62: 390-393,
2002

2. Bittles AH, Glasson EJ. Clinical, social, and ethical implications of
changing life expectancy Down syndrome. Dev Med Child Neurol 46:
282-286, 2004

. Masaki M, Higurashi M, lijima K et al. Mortality and Survival for
Down syndrome in Japan. Am J Hum Genet 33: 629-639, 1981

4. Van Buggenhout GJC, Trommelen JCM, Schoenmaker A et al. Down
syndrome in a population of elderly mentally retarded patients: genet-
ic-diagnostic survey and implications for medical care. Am J Med Gen
85: 376-84, 1999

. Bittles AH, Bower C, Hussain R, Glasson EJ. The four ages of Down
Syndrome. Eur J Public Health 17(2): 221-225, 2006

. Coppus AMW, Evenhuis HM, Verberne GJ et al. Survival in elderly

persons with Down syndrome. J Am Geriatri Soc 56(12): 2311-6,

2008

Carr J. Families of 30-35-Year Olds with Down’s Syndrome. J Appl

Res Intellect 18: 75-84, 2005

. Jokinen NS, Brown RI. Family quality of life from the perspective of

older parents. J Intell Disabil Res 49(10): 789-793, 2005

Kokubun M, Haishi K, Okuzumi H, Hosobuchi T. Factors affecting

age of walking by children with mental retardation. Percept Motor

Skill 80(2): 547-52, 1995

10. Palisano RJ, Water SD, Russell DJ et al. Gross motor function of chil-

dren with Down syndrome: creation of motor growth curves Arch

Phys Med Rehabil 82(4): 494-500, 2001

W

(%

(=)}

~

oo

o

11. Rigoldi C, Galli M, Albertini G. Gait development during lifespan in
subjects with Down syndrome. Res Dev Disabil 32: 158-163, 2011

12. Davis WE, Kelso JA. Analysis of “invariant characteristics” in the mo-
tor control of Down’s syndrome and normal subjects. J Mot Behav
14(3): 194-212, 1983

13. Carmeli E, Kessel S, Merrick J, Bar-Chad S. A comparison between
older person with Down syndrome and a control group: Clinical char-
acteristics, functional status and sensorimotor function. Down Syndr
Res Pract 9(1): 17-24, 2004

14. Bertoli M, Biasini G, Calignano MT et al. Needs and challenges of
daily life for people with Down syndrome residing in the city of Rome,
Italy. J Intellect Disabil Res 55(8): 801-820, 2011

15. Burt DB, Primeaux-Hart S, Loveland KA et al. Aging in adults with
intellectual disabilities. Am J Ment Retard 110(4): 268-84, 2005

16. Lifshits H, Merrick J, Morad M. Health status and ADL functions of
older persons with intellectual disability: Community residence ver-
sus residential care center. Res Dev Disabil 29(4): 301- 315, 2008

17. Esbensen AJ, Seltzer MM, Greenberg JS. Factors predicting mortality
in midlife adults with and without Down syndrome living with family.
J Intellect Disabil Res 51(12): 1039-1050, 2007

18. Puri BK, Singh L. Prevalence of cataract in adult Down’s syndrome
patients aged 28 to 83 years. Clin Pract Epidemi Ment Health 3: 26 ,
2007

19. Fong AHC, Shum J, Ng ALK, Li KW, McGhee S, Wong D. Prevalence
of ocular abnormalities in adults with Down syndrome in Hong Kong.
Br J Ophthalmol 97: 423-428, 2013

20. Fung K, Allison PJ. A comparison of caries rates in non-institutional-
ized individuals with Down syndrome. Spec Care Dentist 25(6): 302-
310, 2005

21. Cheng RHW, Leung WK, Corbet EF, King NK. Oral health status of
adult with Down syndrome in Hong Kong. Spec Care Dentist 27(4):
134-138, 2007

22.Khocht A, Janal M, Turner B. Periodonal health in Down syndrome:
Contributions of mental disability, personal, and professional dental
care. Spec Care Dentist 30(3): 118-123, 2010

23. Vivier A, Munro DD. Alopecia areata and mongolism. Proc Roy Soc
Med 67: 596-597, 1974

24. Brugge KL, Grove GL, Clopton P, Grove J, Piacquadio DJ. Evidence
for accelerated skin wrinkling among development delayed individu-
als with Down syndrome. Mech Ageing Dev 70: 213-225, 1993

25. Carr J. Six weeks to 45 years: a longitudinal study of a population with
Down syndrome. J Appl Res Intellect Disabil 25 (5): 414-422,2012

26. Iacono T, Torr J, Wong HY. Relationships amongst age, language and
related skills in adults with Down syndrome. Res Dev Disabil 31: 568-
576, 2010

27. Carr J. Intellectual and daily living skills of 30-year-olds with Down’s
syndrome: continuation of a longitudinal study. J App! Res Intellect
Disabil 13: 1-16, 2000

28. Carr J. Patterns of ageing in 30-35-Year-Olds with Down’s syndrome.
J Appl Res Intellect Disabil 16: 29-40, 2003



