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Abstract
Introduction: Little is known about the sociodemographic and clinical profile of older
adults with intellectual disabilities (ID) in Singapore. We studied the sociodemographic and
clinical profile of older adults with ID and investigated factors associated with caregiver
availability and identity in this population. Materials and Methods: The study population
involved all adults with ID aged ≥40 years receiving services from the Movement for the
Intellectually Disabled of Singapore (MINDS), the largest such provider in Singapore.
Information on sociodemographic and clinical profiles, functional status, and availability
of caregivers were collected via interviewer-administered questionnaires from guardians
of older adults with ID. Descriptive characteristics were computed and chi-square and
logistic regression identified predictors of caregiver availability and identity. Results:
Participation was 95% (227/239). There were differences in client age, gender, and
caregiver availability between recipients of residential and non-residential services (all P
<0.05). Common comorbidities included hyperlipidaemia (17.6%), hypertension (15.9%),
psychiatric diagnoses (16.3%) and epilepsy (10.6%). The majority were fully independent
in basic activities of daily living, but only 21.1% were fully communicative. Only a small
minority (9.4%) were exercising regularly. The majority (73.5%) of clients had a primary
caregiver; almost equal proportions relied on either parents or siblings. Older client age
was associated independently with the lack of a primary caregiver, independent of greater
functional dependence and presence of medical comorbidities in the client. Conclusion:
Older adults with ID have multiple medical, functional, and social issues. More can be
done to support the care of this unique group of adults with special needs.
Ann Acad Med Singapore 2013;42:338-49
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Introduction
Older adults with intellectual disabilities (ID) and their
caregivers are sometimes overlooked in the planning and
delivery of health services;1 and unfortunately, are sometimes
exposed to various disparities in healthcare access and
delivery.2 In terms of their needs, however, older adults
with ID face similar challenges and priorities compared to
other older adults. Top causes of mortality amongst older
adults with ID include cardiovascular disease, respiratory
disease, and malignancy,3,4 while cardiovascular disease
and mental disease account for significant morbidity.5,6
In general, older adults with ID have higher mortality
compared with the rest of the older adult population.7
However, in societies undergoing demographic transitions,

both in Western countries8,9 as well as other urbanised Asian
societies,10,11 better care has generally led to longer lifespans
for adult patients with ID. This has created new demands
in terms of medical needs. Unfortunately, there is a lack of
information on the sociodemographic and clinical profile
of older adults with ID in Singapore. Such information is
needed to better plan health services to meet the needs of
these patients and their caregivers.
In addition, there is a lack of information on the profile of
caregivers for older adults with ID in Singapore. Given the
unique challenges of providing care for older adults with
ID, their caregivers play an often under-appreciated but vital
role. In particular, given population ageing, there are valid
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concerns about the ability of older parent-carers to cope
with the caregiving burden, given their own ageing and the
ageing of their own son or daughter.12,13 Knowing whether
parent-carers or sibling-carers predominate as caregivers for
older adults with ID in Singapore would be useful to predict
future challenges faced by caregivers, as the needs of these
2 groups of caregivers would be significantly different.14
More information on the average age of caregivers can
also address concerns on whether caregiving burden is
sustainable in the long term,15 and whether services such
as respite care are necessary to relieve caregivers of older
adults with ID.16
While the exact prevalence of ID in Singapore is unknown,
estimates from other Asian countries suggest a prevalence
of less than 1.3%.17 These numbers are comparable with
Western studies.18 Services for the intellectually disabled
are largely supported by voluntary welfare organisations.
One such organisation is the Movement for the Intellectually
Disabled of Singapore (MINDS), the largest organisation
in Singapore catering to the needs of persons with
moderate to severe ID in Singapore. Due to the varying
needs of those with ID, services are provided in a wide
range of settings, such as sheltered workshops, adult day
activity centres, and residential homes.19 It is likely that
clients in these different settings would have significant
differences in clinical and sociodemographic profile;20
however, there is currently a lack of such local data in
the literature. Apart from a 2009 review that presented
limited data suggesting a relatively high prevalence of
mental health issues and physical health problems such as
obesity (42.1%), high blood pressure (24.2%), and high
blood cholesterol (16%), amongst older adults with ID in
Asia,17 there is little information on medical issues amongst
older adults with ID in Singapore. Similarly, nothing is
known about the profile of caregivers locally. Although
studies done in other urbanised Asian societies like Taiwan
suggest that sociodemographic factors, such as caregiver
employment and caregiver age,21,22 are important predictors
of caregiver burden, locally a lack of information about
such sociodemographic characteristics makes it difficult
to estimate the potential caregiver burden for older adults
with ID in Singapore. Hence, the objectives of our study
were 2-fold: to obtain a picture of the sociodemographic
profile of older adult Singaporean patients with ID, as well
as their caregivers; and furthermore, to study the factors
associated with caregiver availability and caregiver identity
for older adults with ID in Singapore. We hope that this
will provide greater insights into the challenges faced by
this segment of the population, as well as their caregivers,
with regard to health needs and health services.
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Materials and Methods
The study population involved all adult clients aged 40
years and above who received services in MINDS. At the
time of our study, MINDS had 239 adult clients aged ≥40
years as of 31 December 2010 who were recipients of
various services (out of a total of approximately 1300 adults
with ID under its care). The main types of services that
MINDS provides include residential services, Employment
Development Centres (EDCs) and Training Development
Centres (TDCs). The EDCs serve individuals who have
some degree of independence in daily living skills and
promote the integration of adults with ID into society
through programmes focused on empowering the vocational
ability of their clients. The TDCs, on the other hand, serve
adults with ID who require higher levels of support, and
have their focus training in activities of daily living skills,
community living skills, and social/recreational skills.
MINDS also runs residential services that provide respite,
short-term or long-term care for ID adults.19 Hence, within
our study population, we had a mix of both communitydwelling and institutionalised clients. We used age ≥40
years as the cut-off in this study. Similar studies on adults
with ID have used such a cut-off, largely because of the
increased morbidity of chronic disease beyond this age.20
From July to November 2011, the guardians of all MINDS
clients aged ≥40 years were approached to seek consent for
participation in the study. We collected baseline information
about the client and primary caregiver (if present), such
as sociodemographic data, medical history and functional
history, via interviewer-administered standardised
questionnaires that were administered to the guardian. As
caregiver availability was a key outcome variable, having
a primary caregiver was defined as having available a main
person, aged 21 years and above, living with the client and
actually providing care for the client. Information on other
health behaviours, such as tobacco/alcohol consumption
and physical activity was also collected. Ethics approval
was obtained from the National University of Singapore
(NUS) Institutional Review Board, informed consent was
sought from the guardians of participants, and participation
was voluntary. Assent from participants themselves was
attempted but most of participants were unable to provide it.
Statistical Analysis
Descriptive statistics were computed for the study
population. In the first part of the analysis, focused on the
profile of older adult clients with ID and their caregivers,
we compared sociodemographic characteristics of the
older adult clients with ID (age ≥40 years) and their
caregivers (if they had caregivers), stratifying the analysis
by the type of service they were utilising (EDCs, TDCs or
residential services) and using chi-square test to compare the
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proportions. In this analysis, a small number of older adult
clients (n = 2) were using ≥1 type of service from MINDS; as
the number was small and it was not possible to distinguish
the principal type of service utilised, we excluded them
from this particular analysis. We then compared the clinical
profile and functional status of older adult clients with ID,
again stratified by type of service being received and using
chi-square test, and again excluding those using ≥1 type of
service (n = 2). In the next part of our analysis, focused on
caregivers for older adults with ID in Singapore, we first
determined factors associated with caregiver availability
amongst Singaporean adult clients with ID, aged ≥40 years,
using chi-square and logistic regression. We then identified
sociodemographic and clinical predictors of caregiver
identity (i.e. having a parent vs having a sibling as caregiver)
amongst carers for older adults with ID, again using chisquare and logistic regression. In this particular analysis,
in addition to excluding those without caregivers, we also
excluded clients who identified a person other than their
parents or siblings (‘Others’) as their primary caregiver. The
rationale was that the numbers of those who had ‘Others’
as their primary caregiver were small (n = 19) and the
composition of this group was extremely heterogenous,
with caregivers linked to the client by a variety of factors
(e.g. blood relations, by marriage e.g. sisters-in-law, or by
friendship with clients’ parents/ relatives). Thus, including
them in the analysis as a separate category would not be
meaningful. The criterion for initial entry of variables into all
multivariate models was P <0.2 on univariate analysis and
we presented the most parsimonious model. All statistical
analysis was performed using SPSS (Version 18.0, USA)
and statistical significance was set at P <0.05.
Results
Overall participation was 95% (227/239); participation
rate amongst those receiving EDC services was 97.2%
(142/146); 83.3% (15/18) amongst those receiving TDC
services and 90.7% (68/75) amongst those receiving
residential services.
Sociodemographic Profile of Older Adults with ID in
Singapore and Their Caregivers
The sociodemographic profile of older adults with ID
in our study population is detailed in Table 1, stratified by
the type of service being received. The median age of this
population was 46 years (interquartile range (IQR), 42 to
52). As expected, participants receiving residential services
tended to be older, female, and lack a primary caregiver,
compared to those receiving non-residential services
(EDCs and TDCs). The median age of caregivers was 66
years (IQR, 55 to 72). Roughly equal numbers of clients

depended on their parents (46.1%, 77/167) or siblings
(42.5%, 71/167) as their primary caregiver, and a smaller
number (n = 19) identified other individuals/relations as
their primary caregiver. A much higher proportion of clients
receiving residential services had siblings, as opposed
to parents, as their primary caregiver. Correspondingly,
their caregivers were also of younger ages (median age of
caregiver = 58 years, IQR = 51 to 67) compared with those
receiving non-residential services; caregivers for older adult
clients with ID staying in residential services also tended
to be currently working, compared to those receiving nonresidential services in which the majority of carers were
either retired, or unemployed. Of note, higher proportions
of those receiving residential services had caregivers staying
in smaller (1- to 3-room) public housing flats, a significant
marker of socioeconomic status in Singapore.
The medical history and functional status of older adult
clients with ID are detailed in Table 2, again stratified by the
type of service received. Some of the common diseases in the
study population were: hyperlipidaemia (17.6%, 40/227);
mental disease (16.3%, 37/227); hypertension (15.9%,
36/227) and epilepsy (10.6%, 24/227). There were some
differences in clinical profiles of clients receiving various
services, likely because particular medical conditions made
clients less suited for certain services. For example, the
proportions of clients with epilepsy were roughly similar
amongst those in TDCs and residential services (about 20%)
but much less in EDCs (5.6%); whereas the proportions of
clients with mental disease were the highest amongst those
receiving residential services (38.2%). In this population,
in terms of health behaviour, rates of smoking and alcohol
consumption were generally low (only 4.4% (10/227) had
smoked before, with 2.2% (5/227) currently smoking;
none had a history of alcohol consumption). However,
notably, in terms of exercise, excluding residents utilising
residential services (whose exercise schedule was actively
managed by the residential homes and involved regular
opportunities for exercise), only 9.4% (15/159) of older
adults with ID staying at home were exercising regularly,
even though the majority of study participants were able
to walk independently. In terms of communication, only
21.1% (48/227) were fully communicative. Unsurprisingly,
those receiving residential services tended to be more
dependent in terms of their functional status and in carrying
out activities of daily living.
Caregiver Availability and Identity Amongst Older Adults
with ID in Singapore
In this population of older adult clients with ID, the
majority had a primary caregiver (73.5%, 167/227). Factors
associated with having a primary caregiver are listed in Table
3 (univariate analysis) and Table 5 (multivariate analysis).
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Table 1. Sociodemographic Characteristics of Adult clients (Age ≥40 Years) at the Movement for the Intellectually Disabled of Singapore (MINDS) (n =
227), and Their Caregivers (n = 167); Stratified by Type of Service Received
n (%)
Total*

Employment
Development Centres
(n = 142)

Training
Development Centres
(n = 15)

Residential Services
(n = 68)

40 to 49 years

146 (64.3)

104 ((73.2)

8 (53.3)

32 (47.1)

50 to 59 years

71 (31.3)

35 (24.6)

7 (46.7)

29 (42.6)

≥60 years

10 (4.4)

3 (2.1)

(0.0)

7 (10.3)

Male

110 (48.5)

79 (55.6)

8 (53.3)

23 (33.8)

Female

117 (51.5)

63 (44.4)

7 (46.7)

45 (66.2)

Non-Chinese

37 (16.3)

24 (16.9)

1 (6.7)

11 (16.2)

Chinese

190 (83.7)

118 (83.1)

14 (93.3)

57 (83.8)

No

60 (26.4)

29 (20.4)

3 (20.0)

28 (41.2)

Yes

167 (73.5)

113 (79.6)

12 (80.0)

40 (58.8)

Parent

77 (46.1)

62 (54.9)

6 (50.0)

9 (22.5)

Sibling

71 (42.5)

35 (31.0)

6 (50.0)

28 (70.0)

Others

19 (11.4)

16 (14.2)

0 (0.0)

3 (7.5)

Characteristics

P Value†

Clients (n = 227)*
Age
0.001

Gender
0.012

Ethnicity
0.589

Has caregiver
0.005

Main Caregiver (n = 167)*
Identity of Main Caregiver
<0.001

Age of Caregiver
40 to 59 years

61 (36.5)

34 (30.1)

5 (41.7)

21 (52.5)

≥60 years

106 (63.5)

79 (69.9)

7 (58.3)

19 (47.5)

0.037

Current Marital Status of Caregiver
Not married

80 (47.9)

49 (43.4)

6 (50.0)

24 (60.0)

Married

87 (52.1)

64 (56.6)

6 (50.0)

16 (40.0)

HDB 1 to 3 room

55 (32.9)

31 (27.4)

2 (16.7)

22 (55.0)

HDB 4 to 5 room

87 (52.1)

59 (52.2)

9 (75.0)

17 (42.5)

Private property

25 (15.0)

23 (20.4)

1 (8.3)

1 (2.5)

Not employed

98 (58.7)

75 (66.4)

8 (66.7)

13 (32.5)

Employed

69 (41.3)

38 (33.6)

4 (33.3)

27 (67.5)

52 (31.1)

37 (32.7)

2 (16.7)

12 (30.0)

0.192

Housing Type
0.003

Current Employment Status of Caregiver
0.001

Monthly Household Income
<$899
between $900 and $2499

54 (32.3)

32 (28.3)

2 (16.7)

19 (47.5)

>$2500

61 (36.5)

44 (38.9)

8 (66.7)

9 (22.5)

0.033

*As 2 adults MINDS clients (aged ≥40 years) were receiving more than one type of service from MINDS, they were excluded from the chi-square analysis
in this table.
†P value calculated using chi-square test.
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Table 2. Medical History and Functional Status of Adult Clients (Age ≥40 Years) at the Movement for the Intellectually Disabled of Singapore (MINDS)
(n = 227); Stratified by Type of Service Received
n (%)
Characteristics of Clients (n = 227)*

Total*

Employment
Development
Centres

Training
Development
Centres

Residential
Services

63 (27.8)

41 (28.9)

3 (20.0)

17 (25.0)

P Value†

Principal Diagnosis for Intellectual Disability
Down’s syndrome
Cerebral palsy

22 (9.7)

6 (4.2)

0 (0.0)

16 (23.5)

High fever

16 (7.0)

11 (7.7)

3 (20.0)

2 (2.9)

Epilepsy

11 (4.8)

7 (4.9)

3 (20.0)

2 (2.9)

Global developmental delay

15 (6.6)

15 (10.6)

0 (0.0)

0 (0.0)

Others‡

19 (8.4)

6 (4.2)

0 (0.0)

7 (10.3)

Unknown cause

81 (35.7)

52 (36.6)

5 (33.3)

24 (35.3)

36 (15.9)

27 (19.0)

4 (26.7)

4 (5.9)

<0.001

Known Medical History§
Hypertension

0.023

Diabetes mellitus

17 (7.5)

11 (7.7)

1 (6.7)

4 (5.9)

0.884

Hyperlipidaemia

40 (17.6)

30 (21.1)

0 (0.0)

9 (13.2)

0.068

Congenital heart disease

11 (4.8)

5 (3.5)

1 (6.7)

5 (7.4)

0.458

Thyroid disease

10 (4.4)

2 (1.4)

2 (13.3)

6 (8.8)

0.011

Epilepsy

24 (10.6)

8 (5.6)

3 (20.0)

13 (19.1)

0.006

Asthma

5 (2.2)

3 (2.1)

0 (0.0)

2 (2.9)

0.775

Dermatological condition

17 (7.5)

9 (6.3)

1 (6.7)

7 (10.3)

0.592

Psychiatric diagnosis (excluding mental retardation)

37 (16.3)

8 (5.6)

3 (20.0)

26 (38.2)

<0.001

Ear, nose and throat problems

8 (3.5)

0 (0.0)

2 (13.3)

6 (8.8)

0.001

Eye problems

9 (4.0)

4 (2.8)

0 (0.0)

5 (7.4)

0.209

Gout

4 (1.8)

2 (1.4)

0 (0.0)

2 (2.9)

0.635

Gastrointestinal diseases

14 (6.2)

6 (4.2)

1 (6.7)

7 (10.3)

0.234

No

217 (95.6)

133 (93.7)

14 (93.3)

68 (100.0)

0.104

Yes

10 (4.4)

9 (6.3)

1 (6.7)

0 (0.0)

No

144 (90.6)

130 (91.5)

12 (80.0)

NA

Yes

15 (9.4)

12 (8.5)

3 (20.0)

NA

196 (86.3)

137 (96.5)

15 (100.0)

42 (61.8)

Lifestyle History
Smoked before

Regular exercise (>30 min/day, >5 days a week)║
0.007

Mobility Status
Walks independently
Limited mobility (e.g. uses assistive devices)

27 (11.9)

2 (1.4)

0 (0.0)

25 (36.8)

4 (1.8)

3 (2.1)

0 (0.0)

1 (1.5)

Fully communicative (verbally)

48 (21.1)

43 (30.3)

1 (6.7)

4 (5.9)

Limited verbal communication

148 (65.2)

87 (61.3)

14 (93.3)

45 (66.2)

Non-verbal communication/non-communicative

31 (13.7)

12 (8.5)

0 (0.0)

19 (27.9)

Feeding independently

194 (85.5)

134 (94.4)

14 (93.3)

44 (64.7)

Requiring some or total assistance

33 (14.5)

8 (5.6)

1 (6.7)

24 (35.3)

Wheelchair bound or immobile

<0.001

Communication Abilities
<0.001

Activities of Daily Living
Feeding
<0.001
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Table 2. Medical History and Functional Status of Adult Clients (Age ≥40 Years) at the Movement for the Intellectually Disabled of Singapore (MINDS)
(n = 227); Stratified by Type of Service Received (Con't)
n (%)
Total*

Employment
Development
Centres

Training
Development
Centres

Residential
Services

Bathing independently

146 (64.3)

129 (90.8)

7 (46.7)

8 (11.8)

Requiring some or total assistance

81 (35.7)

13 (9.1)

8 (53.3)

60 (88.2)

Dressing independently

161 (70.9)

132 (93.0)

12 (80.0)

15 (22.1)

Requiring some or total assistance

66 (29.1)

10 (7.0)

3 (20.0)

53 (77.9)

Continent

172 (75.8)

125 (88.0)

14 (93.3)

31 (45.6)

Requiring some or total assistance

55 (24.3)

17 (12.0)

1 (6.7)

37 (54.4)

Continent

176 (77.5)

130 (91.5)

14 (93.3)

30 (44.1)

Requiring some or total assistance

51 (22.5)

12 (8.5)

1 (6.7)

38 (55.9)

Characteristics of Clients (n = 227)*

P Value†

Bathing
<0.001

Dressing
<0.001

Bladder
<0.001

Bowel
<0.001

As 2 adults MINDS clients (aged ≥40 years) were receiving more than one type of service from MINDS, they were excluded from the chi-square analysis
in this table.
†P value calculated using chi-square test.
‡ ‘Others’ category includes other syndromes (e.g. Apert syndrome) as well as structural causes (e.g. hydrocephaly) and head trauma.
§Numbers add up to more than 227 because some clients had more than one medical comorbidity.
║For exercise, those receiving residential services were excluded from this analysis as they already had fixed exercise periods during their stay in the
residential home.
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Table 3. Univariate Factors Associated with Caregiver Availability Amongst Adult Clients (Age ≥40 Years) at the Movement for the Intellectually
Disabled of Singapore (MINDS) (n = 227)
Factors

Has Caregiver (n = 227)
No (n (%))

Yes (n (%))

Crude OR (95% CI)

P Value

40 to 49

30 (20.5)

116 (79.5)

1.00

-

50 to 59

25 (35.2)

46 (64.8)

0.48 (0.25 – 0.89)

0.042

≥60

5 (50.0)

5 (50.0)

0.26 (0.07 – 0.95)

0.021

Female

26 (23.6)

84 (76.4)

1.00

0.370

Male

34 (29.1)

83 (70.9)

0.76 (0.42 – 1.37)

Sociodemographic Characteristics
Age (years)

Gender

Ethnicity
Non-Chinese

9 (24.3)

28 (75.7)

1.00

Chinese

51 (26.8)

139 (73.2)

0.88 (0.39 – 1.98)

Non-residential

32 (20.4)

125 (79.6)

1.00

Residential

28 (41.2)

40 (58.8)

0.37 (0.20 – 0.68)

Cause other than Down’s syndrome (excluding unknown causes)

20 (24.1)

63 (75.9)

1.00

Down’s syndrome

13 (20.6)

50 (79.4)

1.22 (0.55 – 2.69)

No

16 (18.8)

69 (81.2)

1.00

Yes

44 (31.0)

98 (69.0)

0.52 (0.27 – 0.99)

0.841

Services received
0.002

Medical History
Principal diagnosis for intellectual disability
0.692

Has a medical condition
0.061

Functional Status
Mobility
Dependent

18 (58.1)

13 (41.9)

1.00

Independent

42 (21.4)

154 (78.6)

5.08 (2.30 – 11.20)

Partially/non-communicative

51 (28.5)

128 (71.5)

1.00

Fully communicative

9 (18.8)

39 (81.3)

1.73 (0.78 – 3.82)

Requiring some or total assistance

17 (51.5)

16 (48.5)

1.00

Independent

43 (22.2)

151 (77.8)

3.73 (1.74 – 8.00)

Requiring some or total assistance

32 (39.5)

49 (60.5)

1.00

Independent

28 (19.2)

118 (80.8)

2.75 (1.50 – 5.04)

<0.001

Communication
0.200

Feeding
0.001

Bathing
0.002

Dressing
Requiring some or total assistance

27 (40.9)

39 (59.1)

1.00

Independent

33 (20.5)

128 (79.5)

2.69 (1.44 – 5.00)

0.003

Bladder
Requiring some or total assistance

21 (38.2)

34 (61.8)

1.00

Independent (continent)

39 (22.7)

133 (77.3)

2.11 (1.10 – 4.04)

0.034

Bowel
Requiring some or total assistance

20 (39.2)

31 (60.8)

1.00

Independent (continent)

40 (22.7)

136 (77.3)

2.19 (1.13 – 4.26)

0.029
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Table 4. Univariate Factors Associated with Caregiver Identity (Parent vs Sibling) Amongst Adult Clients (Age ≥40 Years) Who Had Either Parents or
Siblings as Their Caregivers at the Movement for the Intellectually Disabled of Singapore (MINDS) (n = 148)

Factors

Caregiver Identity (Parent vs Sibling), Excluding ‘Others’
(n = 148, Excluding 19 Who Indicated ‘Others’ as their Caregivers)
Siblings
n (%)

Parents
n (%)

Crude OR
(95% CI)

P Value

<0.001

Caregiver Characteristics
Age of caregiver
40 to 59 years

50 (92.6)

4 (7.4)

1.00

≥60 years

21 (22.3)

73 (77.7)

43.45 (14.06 – 134.27)

Not married

30 (40.5)

44 (59.5)

1.00

Married

41 (55.4)

33 (44.6)

0.55 (0.29 – 1.05)

HDB 1 to 3 room

24 (49.0)

25 (51.0)

1.00

HDB 4 to 5 room or private property

47 (47.5)

52 (52.5)

1.06 (0.54 – 2.11)

Current marital status of caregiver
0.100

Housing type
1.00

Current employment status of caregiver
Not employed

27 (31.4)

59 (68.6)

1.00

Employed

44 (71.0)

18 (29.0)

0.19 (0.09 – 0.38)

<0.001

<$899

19 (43.2)

25 (56.8)

1.00

>$900

52 (50.0)

52 (50.0)

0.76 (0.37 – 1.55)

40 to 49

39 (38.2)

63 (61.8)

1.00

-

50 to 59

28 (68.3)

13 (31.7)

0.29 (0.13 – 0.62)

0.001

≥60

4 (80.0)

1 (20.0)

0.16 (0.02 – 1.44)

0.101

Female

33 (44.6)

41 (55.4)

1.00

0.511

Male

38 (51.4)

36 (48.6)

0.76 (0.40 – 1.46)

Non-Chinese

12 (50.0)

12 (50.0)

1.00

Chinese

59 (47.6)

65 (52.4)

1.10 (0.46 – 2.64)

Non-residential

41 (37.6)

68 (62.4)

1.00

Residential

28 (75.7)

9 (24.3)

0.19 (0.08 – 0.45)

Monthly household income
0.476

Characteristics of Client
Sociodemographic Characteristics
Age (years)

Gender

Ethnicity
1.00

Services received
<0.001

Medical History
Principal diagnosis for intellectual disability
Cause other than Down’s syndrome (excluding unknown causes)

21 (37.5)

35 (62.5)

1.00

Down’s syndrome

25 (53.2)

22 (56.8)

0.53 (0.24 – 1.16)

No

26 (44.1)

33 (55.9)

1.00

Yes

45 (50.6)

44 (49.4)

0.77 (0.40 – 1.50)

0.118

Has a medical condition
0.503

Functional Status
Mobility
Dependent

10 (83.3)

2 (16.7)

1.00

Independent

61 (44.9)

75 (55.1)

6.15 (1.30 – 29.20)
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Table 4. Univariate Factors Associated with Caregiver Identity (Parent vs Sibling) Amongst Adult Clients (Age ≥40 Years) Who Had Either Parents or
Siblings as their Caregivers at the Movement for the Intellectually Disabled of Singapore (MINDS) (n = 148) (Con't)

Factors

Caregiver Identity (Parent vs Sibling), Excluding ‘Others’
(n = 148, Excluding 19 Who Indicated ‘Others’ as their Caregivers)
Siblings
n (%)

Parents
n (%)

Crude OR
(95% CI)

P Value

0.011

Communication
Partially/non-communicative

61 (54.0)

52 (46.0)

1.00

Fully communicative

10 (28.6)

25 (71.4)

2.93 (1.29 – 6.67)

Feeding
Requiring some or total assistance

11 (73.3)

4 (26.7)

1.00

Independent

60 (45.1)

73 (54.9)

3.35 (1.01 – 11.05)

0.055

Bathing
Requiring some or total assistance

31 (66.0)

16 (34.0)

1.00

Independent

40 (39.6)

61 (60.4)

2.96 (1.43 – 6.09)

0.004

Requiring some or total assistance

26 (70.3)

11 (29.7)

1.00

Independent

45 (40.5)

66 (59.5)

3.47 (1.56 – 7.72)

Requiring some or total assistance

21 (70.0)

9 (30.0)

1.00

Independent (continent)

50 (42.4)

68 (57.6)

3.17 (1.34 – 7.51)

Requiring some or total assistance

20 (71.4)

8 (28.6)

1.00

Independent (continent)

51 (42.5)

69 (57.5)

3.38 (1.38 – 8.29)

Dressing
0.002

Bladder
0.008

Bowel
0.007

Table 5. Independent Factors Associated with Having a Caregiver and Caregiver Identity (Parent vs Sibling) Amongst Adult Clients (Age ≥40 Years) at the
Movement for the Intellectually Disabled of Singapore (MINDS) (n = 227)
Factors

Adjusted OR (95% CI)*

P Value

Mobility (independent) vs mobility, dependent

4.23 (1.86 – 9.62)

0.001

Has medical history vs no medical history

0.55 (0.25 – 0.95)

0.048

Age of client 50 to 59 years vs those aged 40 to 49 years

0.33 (0.21 – 0.95)

0.045

Age of client ≥60 years vs those aged 40 to 49

0.22 (0.10 – 0.60)

0.030

Having a Caregiver

Having Parent as Caregiver vs Having Sibling as Caregiver
Age of caregiver >60 years vs age of caregiver <60 years

45.81 (13.87 – 151.35)

<0.001

Caregiver married vs not currently married

0.39 (0.14 – 0.98)

0.048

Recipient of residential services vs recipient of non-residential services

0.15 (0.05 – 0.46)

0.001

*Most parsimonious model presented. Odds ratio (ORs) reported are adjusted for all variables presented in model.
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As expected, having a primary caregiver was associated
independently with greater functional independence
(mobility) of the client (adjusted odds ratio, aOR, = 4.23,
95%CI, 1.86 to 9.62, P = 0.001); whereas having a history
of doctor-diagnosed medical problems (aOR = 0.55, 95%
CI, 0.25 to 0.95, P = 0.048); and older client age (client aged
≥60 years vs client aged 40 to 49 years, aOR = 0.22, 95%
CI, 0.10 to 0.60, P = 0.030) were associated independently
with not having a primary caregiver. In terms of caregiver
identity, amongst clients who had primary caregivers (n
= 167), the majority either relied on parents or siblings as
their caregivers (88.6%, 148/167, combined). The factors
associated with having a parent as caregiver (as opposed
to having a sibling as caregiver) in this population of older
adults with ID are listed in Table 4 (univariate analysis)
and Table 5 (multivariate analysis). Parent-caregivers were
less likely to be currently married (aOR = 0.39, 95%CI,
0.14 to 0.98, P = 0.048) compared to sibling-caregivers,
independent of greater age. Interestingly, being a recipient of
residential services was associated with a lower likelihood
of having a parent as the primary caregiver (aOR = 0.15,
95%CI, 0.05 to 0.46, P = 0.001).
Discussion
Profile of Older Adults with ID in a Singaporean Population:
Residential Versus Non-Residential Clients
In this population of clients ≥40 years old cared for
by MINDS, the median age was a relatively young 46
years, and the prevalence of various chronic diseases (e.g.
hypertension, diabetes and dyslipidaemia) was roughly
comparable with the general Singaporean population. For
instance, in this population, the self-reported prevalence
of hypertension, diabetes and dyslipidaemia was 15.9%,
7.5% and 17.6%, respectively; compared against national
figures for the 40 to 49 age bracket (16.7% had hypertension;
12.1% had diabetes, and 18.0% had dyslipidaemia).23 While
somewhat reassuring, however, this is unlikely to be so
in the future. On the other hand, the overall prevalence
of psychiatric illness (excluding mental retardation) was
16.3% which is higher than the local national average
lifetime prevalence of affective, anxiety, or alcohol use
disorders among adults aged >21 years which is 12%.24
Our data show that there were 2 types of clients: the clients
receiving non-residential services at the EDCs and TDCs,
and then the clients in residential care, which generally
tended to be older, female, and lack a primary caregiver,
and have greater functional impairment. Currently, those
receiving non-residential services formed the bulk of clients
under MINDS’ care. However, in the future, it is likely that
this trend will reverse. Given the increased availability of
prenatal screening that enables early detection of conditions
like Down’s syndrome (amounting for almost one third
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of clients), and the gradual ageing of the pre-existing
population of older adults with ID in Singapore, it is
likely that the older, more functionally-dependent clients
will form a larger proportion of the older adults with ID
in Singapore. Accumulated disabilities and comorbidities
resulting in increased caregiver burden would necessitate
institutionalisation, or admission for respite care, and hence
increase future demand for residential services. One way of
reducing this burden could be to better manage the clients’
medical conditions. For example, a much lower percentage
(5.6%) of clients at the EDCs had epilepsy, compared to those
in TDCs and residential services (about 20%); this is likely
due to occupational hazards precluding those with poorly
controlled epilepsy from vocational training. Similarly, those
clients receiving residential services had a strikingly higher
percentage (38.2%) of additional psychiatric diagnoses;
quite likely due to the additional behavioural challenges in
these clients that cause higher caregiver burden and greater
stress.25-27 Perhaps better management of these comorbidities
could reduce or delay the institutionalisation of older adults
with ID, placing less strain on services.
Profile of Caregivers for Older Adults with ID in Singapore:
Parent-Carers Versus Sibling-Carers
The majority of caregivers were either parents or siblings
of the older adult client with ID; the percentages are roughly
similar. Again, with ageing of the pre-existing population
with ID, caregiver issues are likely to be more acute in
the future. Increased age of client was in itself associated
with decreased carer availability, independent of both
medical comorbidities (having doctor-diagnosed chronic
disease) as well as functional status (mobility). A possible
explanation is that caregivers themselves have caregiving
issues that become more acute with the progression of time,
independent of the handicap-specific characteristics of
clients with ID.28 For example, parent-carers, with increased
age, have poorer health precluding them from providing
care for the older adult clients with ID.12,13 Sibling-carers,
on the other hand, with increased age, need to care for
either their own families or ageing parents,29 making care
for the older adult client more challenging. This underlines
the need for greater caregiver support (e.g. increased
availability of respite care, caregiver training), in order to
delay relinquishing of the care of family members with
ID into the care of out-of-home facilities.30 The majority
either relied on parents (46.1%) or siblings (42.5%) as their
caregivers. Of note, parent-caregivers were less likely to
be currently married (i.e. divorced, or widowed) compared
with sibling-caregivers, and this result was independent of
the caregiver’ s age. This suggests that in our local context,
parent-caregivers may have less sources of psychological
support (e.g. lack of spousal support) when caring for their
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older adult child with ID, and this should be taken into
account when providing support for caregivers.
Enhancing Assistance for Older Adults with ID in Singapore
There were 2 areas in which services for older adults with
ID could be enhanced in our local population: increasing
access to opportunities for regular exercise and speech
therapy to enhance communication. The prevalence of
regular exercise among MINDS clients staying at home was
low (9.4%), comparing against the prevalence of regular
exercise (16.7%) in the general population in the 40 to 49
age bracket.23 Promoting physical activity amongst older
adults with ID can increase cardiorespiratory fitness,31 and
is beneficial when started from adolescence.32 However,
opportunities for exercise at home might not always be
available as supervision is needed for safe exercise in
this group of clients with special needs. An alternative is
to provide designated periods of exercise in the EDCs/
TDCs, where supervision can be carried out more easily
by trained therapists/aides. However, more therapists/aides
need to be engaged to meet these needs. At MINDS, for
instance, at the EDCs currently 4 full time occupational
therapists (OTs) serve a client population of 990; on
the other hand, for the TDCs and residential services,
there are 2 full time OTs, 2 physiotherapists (PTs) and 2
therapy aides serving 180 clients in the TDCs and another
150 in the residential sector. Higher staff-to-client ratios
could potentially provide more opportunities for regular
exercise for these patients. Additionally, a majority of the
population was fully independent in all activities of daily
living, except for communication (in which only 21.1%
were fully communicative). Speech therapy would thus be
an important service in this regard. However, currently, in
terms of service provision, at MINDS there is only 1 speech
therapist working part-time to cover the whole adult sector
(EDCs, TDCs and residential services). Currently, MINDS
provides psychologist support for all its adult centres.
However, the cost of employing psychologists is borne by
MINDS and there is little government support to employ
psychologists to meet the needs of older adults with ID.
Considering that the prevalence of psychiatric conditions is
already higher than the national prevalence after excluding
pre-existing mental retardation, more resources are needed
to ensure that there is adequate psychologist support for
this vulnerable population. More support can be provided
to improve the availability of health services for older adult
clients with ID.

factors cannot be established. Furthermore, although the
population in our study was drawn from a mix of both
residential and non-residential older adults with ID and
study participants came from multiple sites, they were all
receiving community support (in the form of services from
the voluntary welfare organisation, MINDS) at the time of
the study. Even though MINDS is by far the largest provider
of such services in Singapore which provides services to a
nationwide catchment at multiple sites, the results of this
study may not be fully generalisable to the entire population
of Singaporean adults aged ≥40 years with ID. In terms of
medical profile, only history of doctor-diagnosed disease
was used; hence estimates may not be an accurate reflection
of the true burden of disease in this population but may
also be influenced by the degree of access to screening and
medical care (for early detection of disease).
Conclusion
In conclusion, in our study population of Singaporean
adults aged ≥40 years with ID, there were significant
differences in sociodemographic characteristics, such as
client age, client gender, availability of caregivers, and
associated comorbidities between recipients of the 3
types of services available (EDCs, TDCs, and residential
services). Clients in residential care tended to be older,
female, and lack a primary caregiver, and have greater
functional impairment compared to clients receiving nonresidential services. Although the majority of clients were
currently receiving non-residential services, this trend is
likely to reverse in the future with the ageing of the preexisting older adult ID population. Similarly, the majority
of clients had a primary caregiver; almost equal numbers
relied on either their parents or siblings as caregivers, but
sibling-carers are likely to become more predominant in the
future. Increased age of client was in itself associated with
decreased carer availability, independent of both medical
comorbidities and functional status. This suggests that
caregivers themselves have caregiving issues that become
more acute with the progression of time, and need additional
support to fulfil their caregiving role. In our local context,
we feel that further resources such as better facilities and
greater staffing should be made available to provide regular
exercise and speech therapy for older adults with ID, and
greater financial and social support should be provided to
their caregivers to empower them to continue fulfilling
their noble and selfless caregiving role.
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