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Abstract

Introduction: Disability increases an individual’s dependence and negatively impacts their
physical, mental, and social functioning. The current study aims to establish the prevalence
and risk factors of disability in Singapore’s population. Materials and Methods: Data was
extracted from the Well-being of the Singapore Elderly (WiSE) study. This cross-sectional
study recruited participants aged 60 years and above (n = 2421) who were representative
of Singapore’s multiethnic population. We used the World Health Organization Disability
Assessment Schedule (WHODAS) 2.0 to assess the severity of disability in our sample
while establishing its associations and correlations with cognitive levels, sociodemographic
variables, and chronic illness. Results: Cognitive deficits, old age, female gender, Malay
and Indian ethnicity, lack of education, retired or homemaker status, presence of chronic
illness (specifically stroke, heart problems, depression, and dementia) were found to be
significantly associated with disability in Singapore’s elderly population. As hypothesised,
participants with deficits in cognition were more likely to indicate higher WHODAS
scores. Conclusion: The findings highlighted specific factors associated with disability in
this multiethnic population. The identification of these factors would lead the way to the
development of appropriate interventions.
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Introduction

The World Health Organization (WHO) endorses a
balanced approach to defining disability which incorporates
equal weight to the medical and the social aspects that
influence the term.! Thus, disability is a multi-dimensional
concept which encompasses impairment as well as the
social or environmental barriers that limit the individual’s
participation in society'? and independence.® Individuals
with disability experience elements of impairment, activity
limitations, and participation restrictions.” Longer life
expectancies enhancerisk of disability in elderly population
dueto declining health and vulnerability to chronic illness.>*
Worldwide, the prevalence of moderate and severe disability
inpersons over the age of 60 years is estimated tobe 46.1%.!

Two-thirds of the elderly population with disability

have a comorbid chronic illness.” Most cases of
disability are predicted by dementia,>® stroke,’ limb
impairment,>’ arthritis,>® depression, eyesight problems,>’
and gastrointestinal impairments.’> Previous population-
based studies in elderly samples have also identified
associations between disability and symptoms of mild
cognitive impairment (MCI)?® or lacking of educational
background.**!° Developed cognitive ability ora “cognitive
reserve” was found to be protective against MCI and its
associated disability.'!?

WHO defines an aged society as one whose population
has 14% residents over the age of 65," thus it is predicted
that Singapore will fall into this category within the next 5
years.!"? Studies on Singapore’s ageing population indicate
that in 2005, 1 in every 12 residents was over the age of
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65 years and by 2030, this will increase to 1 in every 5
residents who would be over the age of 65." Previous
literature suggests that disability is prevalentamong elderly
Singaporeans.'*!> On assessing the activities of daily living
(ADL) as a measure of disability, a recent report suggests
that 6% of men over the age of 65 years reported 1 or more
limitations in performing their daily activities, compared to
16% of older women who reported limitations."

The aim of this study was to establish the prevalence and
correlates of disability in a cross-sectional epidemiological
study conducted on older adultsi.e. those aged 60 years and
above in Singapore. We explored associations of disability
with regards to sociodemographic variables, cognitive
ability, and diagnosis of chronic illnesses. Research in
this field clarifies markers of disability and provides
policymakers and clinicians with the necessary information
to establish strategies which will enhance quality of life in
elderly populations. Data for this study was extracted from
the Well-being of the Singapore Elderly (WiSE) study —
a population-based study to establish the prevalence of
dementia among the elderly in Singapore.'®

Materials and Methods
Sample

The WiSE study'® adopted the 10/66 Dementia Research
Group protocols!'”'#1to establish the prevalence of dementia
in Singapore’s elderly resident population. This cross-
sectional study was conducted on Singapore citizens or
permanentresidents aged 60 years or above who were living
in Singapore at the time of the survey. Participants in this
age group were randomly selected from an administrative
database. Respondents were approached in their homes as
well as day care centres, nursing homes, and institutions.
This study used a nationally representative sample which
encompassed the 3 main ethnic groups in Singapore:
Chinese, Malay, and Indians; 10/66 questionnaires
were available in English, Chinese and Tamil while our
research team translated the instruments into Malay. The
questionnaires were also transcribed into 3 major dialects:
Hokkien, Cantonese, and Teochew. Choice of administered
language was based on the participant’s preferences.

An informant, selected for each participant, was a
“person who knew the older person best”; and were most
commonly co-residents, family members, or caregivers of
the participant.’’ A Computer Assisted Personal Interviewing
(CAPI) mode was used for real-time data collection in the
field. Sample sizes were estimated to be n= 2500 based on
thepreviously estimated prevalencerate of 5.2% of dementia
in Singapore’s population.'®?! There were a total of 2565
respondents which yielded aresponserate of 65.6%. Within
this sample, only 2421 respondents were able to complete

cognitive tests and provide a suitable caregiver for informant
reports. The sample consisted of Chinese (38.5%), Malay
(30.1%), Indian (30.1%), and Others (1.4%).

The WiSE study was approved by the institutional ethics
review boards (National Healthcare Group Domain Specific
Review Board [DSRB] and the SingHealth Centralised
Institutional Review Board [CIRB]). Written informed
consent was obtained from all participants; in the event
that the respondent was unable to understand or give
consent, consent was obtained from a legally acceptable
representative. Details of the WiSE study are described in
an earlier article by Subramanian et al.'®

Main Instruments
World Health Organization Disability Assessment Schedule

(WHODAS) 2.0

The World Health Organization Disability Assessment
Schedule (WHODAS) 2.0 was established as an international
and cross-cultural method to comprehend severity of
disability levels in patients.”> WHODAS was developed by
the International Classification of Functioning, Disability,
and Health (ICF) to identify symptoms of disorders that
hindered everyday living. Disability levels measured by this
assessment have good test-retest reliability with validation
in 16 languages in 14 countries.”> WHODAS measures
functioning based on 6 domains: cognition, mobility, self-
care, getting along, life activities, and participations.?
Items were measured and computed using a specific scale:
“None” (0), “Mild” (1), “Moderate” (2), “Severe” (3), and
“Extreme” (4). Items in each domain were summed and
weighted, then all 6 weighted scores were converted into a
summary score ranging from 0-100 (where 0 =no disability;
100 = full disability).

Community Screening Instrument for Dementia (CSI-D)

The Community Screening Instrument for Dementia
(CSI-D) questionnaire is used to measure cognition and
can be administered to both non-literate and literate
populations.?® CSI-D scores incorporate elements of
memory, orientation, naming and language expression,
and comprehension.** CSI-D establishes a cognitive score
(COGSCORE) based on an item-weighted total score from
each participant’s cognitive test.!82%2

CSI-D Informant Interview (RELSCORE)18,27

The CSI-D Informant Interview (RELSCORE) is an
informant-based interview used to trace cognitive and
functional decline in participants by enquiring about
the participant’s general health and daily functioning.
RELSCORESs were measured by interviews and reports

Annals Academy of Medicine



by “informants” or individuals who knew the participant
best.?”” Informant scores range from 0-16 (where 0 = no
impairment, 16 = complete functional impairment) and
have been used in various sites and populations.?*?

Sociodemographic Questionnaire

The Sociodemographic Questionnaire included questions
on age, gender, ethnicity, marital status, education,
employment status, social support, and personal/family
income. Participants were asked if they had been diagnosed
with any chronic illnesses: hypertension, high blood
pressure, any type of heart trouble, stroke, serious head
injury, diabetes, tuberculosis, depression, dementia, arthritis,
eye sight problems, hearing difficulty, persistent cough,
difficulty breathing, stomach problems, faints, paralysis,
and skin disorders. For difficult terms and complex medical
terms such as transient ischaemic attack, the question
asked: “Have you ever developed sudden weakness of a
limb, loss of speech, or partial blindness which got better
quickly, in less than one day? Doctors sometimes call these
transient ischaemic attacks.” With regard to chronic illness,
results that either showed significance or a trend towards
significance (P <0.05) are represented. The study used the
10/66 algorithm to diagnose dementia. For this particular
study, cognition, as measured by the CSI-D COGSCOREs
and RELSCOREs, was correlated with domains integrated
within the WHODAS 2.0 measure.*

Statistical Analysis

Survey data analysis of 10/66 protocols were completed
on Statistical Analysis Software (SAS) Version 9.3. Data
were weighted to encompass findings that appropriately
signify Singapore’s elderly population. Mean scores
were compared of n = 2421 responses on cognitive tests
(COGSCORE) and informant reports (RELSCORE) versus
levels of disability (WHODAS). Descriptive statistics were
used to compare differences in mean WHODAS scores
among various sociodemographic subgroups: gender, age
groups, ethnicity, marital status, education, and employment
status. Other sociodemographic and risk factors pertinent to
disability like education levels, physical and mental health,
and comorbid chronic illness were also explored. Multiple
linearregressions were used in order to form predictors based
on effects of COGSCORE and RELSCORE on WHODAS
scores. Weused 5 modelsto explore effects of COGSCORESs/
RELSCOREs on WHODAS scores: 1) effects of only
COGSCOREs/RELSCORESs with no adjustments, 2) after
adjusting for sociodemographic variables, 3) after adjusting
forsociodemographic variables and presence of any chronic
illness, 4) after adjusting for sociodemographic variables,
and presence of either hypertension, heart problems, stroke,
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diabetes, or transient ischaemic attack, 5) after adjusting
for sociodemographic variables, and presence of either
hypertension, heart problems, stroke, diabetes, transient
ischaemic attack, depression, or dementia. Each model
used R-squares and root mean square error (RMSE) tests
for fit statistics. Significant variables were identified by P
values (<0.05) with a 95% confidence interval indicating
effects on WHODAS scores.

Results

The WiSE study collected data from 2421 sets of residents
and informants in Singapore. The mean age of respondents
was 72.7 years. The proportion of males to females was
43% to 57%, respectively. The sample’s ethnic distribution
was 38.5% Chinese (n = 931), 30.1% Malay (n = 728),
30.1% Indian (n = 728) with an additional component of
1.4% Other ethnicities (n = 34) (Table 1). As indicated
in Table 2, the average disability for the entire sample
as measured by WHODAS 2.0 was 11.2 (£ 0.47). The
average COGSCORE was 28.1 (+ 0.12) while the average
RELSCORE was 1.6 (+ 0.08).

Comparison of Mean WHODAS Scores among
Sociodemographic Groups

Table 1 indicates the mean WHODAS scores among
various sociodemographic groups. Participants aged 85
years or more had a mean WHODAS of 44.0 (£ 2.1). This
was followed by those in the age group of 75 to 84 with
average WHODAS scores 0f 19.6 ( 1.3), and age group of
60 to 74 attaining the least severe WHODAS scores of 6.5
(£ 0.05). Females had significantly higher disability levels
compared to males, WHODAS scores of 13.0 (+ 0.65) and
8.8(£0.75), respectively. Malay and Indian participants had
higher levels of disability compared to Chinese and those
belonging to Other ethnicity group. The mean WHODAS
score of widowed participants were significantly higher
(21.7+1.2) compared to married/ cohabitating (8.1 £0.57)
or never married (7.6 £ 2.0) participants.

Disability measured by WHODAS 2.0 was associated
with educational levels. Participants with no educational
background had a mean WHODAS score of 21.0 (£ 1.5);
while those with some background without completing
primary education had WHODAS scores of 12.3 (+
1.0). Results consistently indicated that as educational
level increased, mean WHODAS scores decreased
(Table 1). Participants who were homemakers (average
WHODAS score of 14.641.0) orretired (15.4+0.94) had
significantly higher WHODAS scores than participants
who were employed (3.1 + 0.33) and unemployed (3.8
+ 2.2) (Table 1).
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Table 1. Sociodemographic Characteristics and Mean WHODAS Score

Variable Sample WHODAS Score
Unweighted (n) Unweighted (%) Weighted (%) Mean SE
Overall 2421 100 100 11.2 0.47
Age group
60— 74 1403 58.0 74.8 6.5 0.05
75 -84 633 26.2 19.4 19.6 1.3
85+ 385 15.9 5.7 44.0 2.1
Gender
Men 1039 429 43.0 8.8 0.75
Women 1382 57.1 57.0 13.0 0.65
Ethnicity
Chinese 931 38.5 82.6 10.9 0.56
Malay 728 30.1 9.8 13.8 0.78
Indian 728 30.1 6.1 13.1 0.70
Others 34 1.4 1.5 7.7 1.8
Marital status
Never married 108 4.5 6.8 7.6 2.0
Married/cohabiting 1419 58.7 65.4 8.1 0.57
Widowed 798 33.0 22.8 21.7 1.2
Divorced/separated 94 3.9 5.0 8.5 2.4
Education
None 502 20.9 17.1 21.0 1.5
Some, but did not complete primary 579 24.1 23.8 12.3 1.0
Completed primary 597 24.8 24.1 9.5 1.0
Completed secondary 488 20.3 22.5 7.0 0.9
Completed tertiary 241 10.0 12.5 6.1 1.3
Employment status
Paid work (part- and full-time) 632 26.4 329 3.1 0.33
Unemployed 30 1.3 1.4 3.8 2.2
Homemaker 782 32.7 27.2 14.6 1.0
Retired 947 39.6 38.5 15.4 0.94

SE: Standard error; WHODAS: World Health Organization Disability Assessment Schedule

Table 2. Comparison of Cognitive Ability, Informant Reports, and Disability Score of Sample Population

Mini Maxi
Variable Label n Mean Standard 95% CI for Mean fnmum aximum
Error Score Score
.. o 0.0 322
COGSCORE Cognitive ability 2421 28.1 0.1 27.8 28.3 . L
(full impairment) (no impairment)
RELSCORE Informant report 2421 1.6 0.1 1.4 1.8 . 0‘9 .30'(.)
(no impairment) (full impairment)
0.0 100.0
WHODAS-12 Levels of disabili 2421 11.2 0.5 10.3 12.2
ODAS evels of disability (no disability) (full disability)

COGSCORE: CSI-D cognitive test; RELSCORE: CSI-D informant interview; WHODAS: World Health Organization Disability Assessment Schedule

Annals Academy of Medicine



Correlates of Cognition, Sociodemographic Factors, and
Chronic Illness on Disability

Analyses of data from regressions were compared based
on 5 sets of models. The first model in Table 3 indicated that
participants with deficits in cognition (low COGSCORE, =
2.9)were more likely to have higher levels of disability (high
WHODAS score). Model 2, adjusting for sociodemographic
variables, found that those aged 60 to 74 years ( =-11.76)
and 75 to 84 years (3 =-7.45) were less likely to have higher
WHODAS scores compared to those aged 85 years and older.
Males (B = -1.7) were less likely than females to express
high levels of disability. Participants who were widowed (3
= 3.5) were more likely to have higher WHODAS scores
versus those who were never married (Table 3). Those who
were retired (f =2.6) and homemakers (B =2.3) were more
likely to have higher WHODAS scores compared to those
who were working part- and full-time.

Participants with comorbid diagnosis of a chronic illness
(B=2.8) were more likely to have higher WHODAS scores.
Chronic illnesses that were significantly associated with
disability were heart problems ( =4.12), stroke (3 =10.4),
and transient ischaemic attack (p=6.7) (Model 4, Table 3).
In Model 5, depression (B =4.25) and dementia (f = 14.6)
were strongly associated with disability. Despite adjusting
for sociodemographic factors and chronic illnesses in all 5
models, COGSCORE consistently had significant effects on
WHODAS scores indicating that participants with deficits
incognitive ability had greater levels of disability (Table 3).

Correlates of Informant Reports, Sociodemographic
Factors and Chronic IlIness on Disability

In Model 1 of Table 4, impairment indicated by
RELSCOREs or informant reports (B = 3.8) were
associated with higher levels of disability. Consistent
with COGSCOREs, participants aged 85 years or more
had greater disability as compared to those aged 60 to 74
(B=15.70) and 75 to 84 (p = 10.78). Participants with no
education ( = 4.95) were more likely to indicate higher
levels of disability as compared to those with tertiary
education. RELSCORE:s of participants who were retired
(B = 4.19) and had homemaker status (f = 3.41) were
more likely to indicate higher disability as compared to
participants with full- or part-time paid work (Model 2,
Table 4).

Model 5 using RELSCORESs found that depression (3
= 3.12) and dementia (B = 19.29) were also significant
predictors of disability. Similar to COGSCOREs,
RELSCOREs in all 5 models was significantly associated
with higher WHODAS scores despite adjusting for various
factors (Table 4).
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Discussion

This study aimed to establish risk factors and the extent
ofdisability in Singapore’s elderly population. With amean
WHODAS score of 11.2, Singapore’s elderly population
falls within the range of 8.0 to 16.5 that was reported from
previous 10/66 studies in the urbanised centres of Cuba,
Dominican Republic, Peru, Venezuela, Mexico, China, and
India.’ Our results suggest that disability is associated with
older age, female gender, Malay or Indian ethnicity, being
widowed, poor educational background, being retired or a
homemaker, deficits in cognitive ability and comorbidity
with at least 1 chronic illness (physical and/or mental).

Asexpected, age was positively correlated with severity in
disability scores, with participants aged 85 years and above
reporting higher levels of disability compared to those in
the age groups of 60 to 74 and 75 to 84 years. These results
were consistent with WHO findings stating that within those
with some type of disability, 20% were older than 70 years
and 50% were older than 85 years.* In examining disability
scores between genders, our results suggest that females are
more likely than males to have higher WHODAS scores.
In line with this, a report by the International Longevity
Centre found 29% of elderly females as compared to 8%
of elderly males in Singapore report at least 1 limitation in
executing their daily activities.!”* Likewise, another study
that used 10/66 protocols measuring cognition in Latin
America, India, and China found that men had higher
cognitive ability (based on COGSCORESs) compared to
women.”* In Singapore, 71% of elderly females were
diagnosed with cognitive impairment as compared to 29%
of elderly males."”® Gender differences in disability could
potentially be due to the fact that in Singapore, females
have a longer life expectancy and thus may be susceptible
to chronic diseases and disability as compared to men.>®

Our results indicate that disability scores of Indians and
Malay participants were significantly higher than that of
Chinese participants. A study by Ng et al,® consistent with
our results on ethnic differences in disability, suggests that
the higher prevalence of health-related factors such as
chronic medical illness could resultin Malays having higher
levels of functional disability compared to the Chinese.
Their study suggests that Indians also had higher levels
of functional disability compared to the Chinese, but this
association remains persistent despite adjusting for both
sociodemographic and health-related variables.® Though our
study is consistent with previous literature stating that Indians
have higherlevels of disability compared to the Chinese, the
reason behind this finding is yet to be determined. Another
study pertainingto Singapore’s ethnic differences suggested
that Indians and Malays have significantly lower health-
related quality oflife (incorporating both physical and mental
health conditions) as compared to the Chinese.?® Ethnic



Predictors of Disability—Mithila Mahesh et al

289

‘SISATeUR UOTISSISI 1eduT] o[dN) NI WOIJ POALIOP SeM JUSIIYFA00 BIOg 90N

‘[BAIIUI dOUSPYUOD %66 B UM (G(0'(>) SIN[BA d AQ PIYNUIPI AI9M SI[BLIBA JUBDYIUSIS,
3[NPAYIS JUBLISSASSY AN[IQESI( UONLZIUESIO Y[EIH PHOM :SYAOHM 159} 2ANIUS00 (-[SD *HYO0DSDOD

X . . . uoneonpa
Tro “M_.V%v S9'I- 200 w%mm. _w. ) s .€0°0 M% w. ) LY'C- €070 MM w. ) Sv'c- Arewmd ajo1dwod
J0U PIp INQ dWOS
(18°0 10" FTo (¢t'0
. . ° r . . o - . e - . . ’ o :oﬁmos 9 0
81°0 b wl ¥0°0 c7'c) L9T L0°0 he) 65T 10 97'-) W Po ON
punoisyoeq
Jeuoneonpy
Bick! 499 Eieel Bick! PALLIBUL IDASN
(8¢'¢ (Y47 9y (LLy
: . . : . . . . -
920 i) (14 90°0 ) L0T 90°0 A0 6CC S0°0 ) v'C PALLIBIA
(9¢y (ss's (209 (r€9
° : ¥ : : " N : dMOPI
LT°0 ‘91°0°) 6L'T €00 620) 6T .20°0 Zb'0) e 100 ‘€10) €S°¢ POMOPIA
: (00°s . . (89°¢ : . (S1°9 . . (809 ; pojeredos
LT0 ) 08T Tro o) 0S'C S0°0 i) 90°¢ S0°0 o) €0'€ e ——
sme)s [eILIRIA
BiEkl Bkl A9d AT asauIy)
(89v (try (Crad ozt
’ V < ’ * i 3 . ’ * ’ < . : * i < . ’ \A@ @
,1000°0 ca'D) 9T¢ 1000°0> 0c') 96'C 000 oz1) €L 000 o 99T eI
(sL¢ (8s°¢ (cTy (vt
. . . : . . . . S~
,00°0 60) 9¢T ,00°0 “61D) 61'C .00°0 T 08°C J10000> /o)) 66'C 1puy
(z9°¢ (Yo'¢ (L6t (s0's
: o 0" ‘ o 1- ‘ o ’ ’ o ‘ S1Y)
780 094) 610 90 b7's) 011 90 v7'7) 9¢'[ wo 217 9l 0O
Aorumg
A9Y 499 A9Y Biekl so[ewo
(€90~ (L6°0~ (Lg0- (00~
. - . o 5 . . T- So[e
1070 faie) T ,00°0 YTt 9T .20°0 Gotes) 70T 00 B— 0Ll eI
Iopuan)
499 499 A9Y 499 +58
. (Tre- . . (6¥'+- .. . (¥8'¢- . . (rs¢e- " _
L0070 D01 €L'9 J0000> ¢, €T'8 .00°0 “€o'11°) €LL L0070 ‘96 11-) StL ¥8—SL
. (L09- o . (Ly'8- _— . (96'L- — . (88°L- - _
J10000> (L) 1L'6 J10000> ooy ST J10000> (el 1811 [10000> ey OLTI ¥L— 09
sdnoig oy
; (6S°1- . . (szec- . . (e : . (s . . (6L7C- ;
> [P, - * > - i N > PN - N > Gy = . > Cor- -
,1000°0 — 88'1 1000°0 ) 6v'C 1000°0 ) 69°C 1000°0 ) 69°C 1000°0 ) 66T HIODSHOD
A d (1D %S6) d aneA d - (1D %S6) d amEeAd (1D %S6) d aneA d - (1D %S6) d aneA d (1D %S6) d S—
S PPOIN ¥ PPOIN € PPOIN 7 PPOIN 1 PPOIA )

S2100S ()'7 SYAOHA UO SSQU[[] OTUOIY)) pue ‘s1030e,] o1ydeISowaporoos “my0)SHOD U9aM)aq SUOIRIIOSSY "€ A[qBL

Annals Academy of Medicine



290

Predictors of Disability—Mithila Mahesh et al

‘sisA[eue uoIssa13ar Jeaur] 9[dinu WOIJ PIALIOP SEM JUDIOLJO09 BIOg 9JON
“[BAIOIUT QOUSPYUOD %66 € M (§0°0>) SanJeA d £q POYNUOPT 0IOM SI[qeIIeA JULdYIUSIS,
a[npayds JudWSsassy ANIqesI( UOHEZIUBSIO YI[EdH PHOM :SYAOHM 1891 2AN1uS00 0-ISD :HY0DSD0D

Bkl JTd
00 m%wmv 651 10 Mww 61
Bkl I
.1000°0> Aww..ww 0001 ,1000°0> @%ww ol
Bkl Bt
000 mew L9€ .00°0 Mwmw (487
d9d Eice|
90°0 nmwm.vw 9I'1 10 MNONV €0l
dTd
.1000°0> Nuw €8°C
d94 Eienl Bkl Elenll
A TS Sk A U O S S S L S CL AN
§T0 nmwm.vw 201 v1°0 rmm%v Wl F0°0 wooow 10T .20°0 Mw.ﬁw seT
600 n%ww 6T S0°0 ﬂmﬂ%% vS'T .00°0 %ﬁw 17°C .00°0 mmm..w 9
Eian! Eicnl Bkl Elenl
L9°0 ,Mmﬂv 6€0- 60 ﬁmmﬁv 110" 98°0 ”Mwwv 81°0 68°0 hmwmw v1°0
61°0 o0 1€°1- 81°0 (250 vEl- 8T°0 (€60 9I'l- LTO (160 0TI~
sTe) ‘0€'€) ‘sTe) ‘0€'e)
amEeAd (1D %S6) d onfeA d (1D %S6) d aneA d (1D %S6) d oneA d - (1D %S6) qd
S PPOIN ¥ PPOIN € PPOIN T PPOIN

ON

SO
sojoqeI(]

ON

SOX
aons

ON

SO
swo[qoid Jeo

ON

SOX
uoIsualdAH

ON

SOX

SSOU[[T TUOIYD
Kue jo sisougelq
3J1oMm pied

pofojdwoun)

Iy ewIowWoOH

pamay

snyeys Juowkojdwyg

uoneonpa AIenia)
pajerdwo)
uoneInpa
K1epuoods
parordwo)
uoneonpa Arewtid
pajerdwo)

d[qeLIep

(3,u0D) $2109S (' SYAOHAM UO SSau[[[ d1U0Iy)) pue ‘s103oe,] o1ydesSowaporoos “T0ISDO) U92M)aq SUOIRIIOSSY "¢ J[qRL,

July 2016, Vol. 45 No. 7



Predictors of Disability—Mithila Mahesh et al

291

‘SISATeur UOISSaI3a1 Tedul] S[d1NW WOIJ PIALIIP SBM JUIIOLJI09 BIAF :9JON
“TRAIIUI QOUIPYUOD %66 B YIIM (S0°(0>) SIN[BA d AQ PAYNUIPI IIM SI[QRLIBA JUBIYIUSIS,
9[NPI JUBWISSASSY ANIqesI( UONLZIUESIO Y[EIH PHOM :SYAOHM #1591 2AN1US00 @-[SD *HYO0DSDOD

I99 ON
(LS61
: - S
.1000°0> 79'6) 0911 A
enuawa(
d99 ON
(oL
i B S
.00°0 i) STh A
uorssaxdoq
I99 A9d ON
(611 (€511
: : N : S
.20°0 1) 8T9 100 ‘981) 699 A
3oe)IR OTWIRYDST
JUQISURIL],
mpAd (1D %S6) d A d (1D %S6) d A d (1D %S6) d anpeA d - (1D %S6) d A d (1D %S6) d -
S PPOIN ¥ PPOIN € PPOIN 7 PPOIN 1 PPOIN ’

(3,u0D) $2109S ('7 SYAOHAM UO SSAU[] O1UOIY) Pue ‘s1030e] o1yderSowapordos “TI0ISDHO) U0dM}oq SUOTIRIIOSSY "€ d[qeL

Annals Academy of Medicine



292

Predictors of Disability—Mithila Mahesh et al

‘SISATeUE UOISSaI3ar Jeaur] o[dn N WOIy PIALIIP SEM JUIIOLJI0D BIAg 90N
“[EAISIUT QOUSPYUOD %66 © M (G("(0>) SoN[eA d £q PAYTIUSPI 0JoM SI[qRLIeA JUBdYIUSIS,
9[NPaYOS JuLLSSISSY AN[Iqesi(] UoNeZIUBSIO YIEIH PHOM ‘SYAOHM MIIAINUI JuBULIOfUL (O-ISD :HYOISTHY

(Lze (€9°¢ (L9¥ (89% voneonpe
1810 o 98°0 85€°0 o 91T 86120 o 08'T 79120 L 18T Krewrd oppduioo
95°1-) 1€1-) 80°1-) 90°1-) 10U PIp 1nq A0S
(¢67¢ (Lot 18 (8T8
: o ’ .LOO o : 9%00" o ’ .9€00° o : uorEINpPa 0
LZEP00 60'0) 10°¢ L00°0 1) 60y 9%00°0 o) (437 9€00°0 291) S6t ps ON
punoisyoeq
Teuoneonpyg
A9Y 499 A9Y 499 POLLIEUI JOADN]
(cs'1 (19'1 (L1 (¢r'1
. o, . ro . o ° = QLI
T5T€0 D €571 910€°0 e LLT LOYT0 Gere) Y0'T 195T°0 S S6'1 PILLIEIA
or¢ (z9°¢ 09°¢ (z8°¢
. e . . . - . . 9MOPI
¥SL80 “Co'c) LTO $T86°0 “OLE) ¥0°0 v1S6°0 ‘cgc) o 876°0 ‘9ee) Tro PamopIm
. (0S¥ . . 9+ . . (Trs . . (c0°s : poreredas
S9%6°0 ) SI°0 90860 ) 90°0 LE06'0 S— 0£0 160 3 LTO B
SNJe)s [BILIBIA
A9y 499 A9y 499 souIY D)
(res (9¢¢ (00's 96y
. . . . . . . . \A.N N
10000> o) 88°¢ 10000> ) 98¢ 10000> o) 1€ 10000 o7 [ eI
(327 (Ley (19 (757
. . ) ) ) . . ; -
,1000°0 o) v6'C .£000°0 ) ¥8'C 10000> < L e J0000> o 7)) sTe 1pu[
(86'C (€81 (6t'¢ (zse
: o - : (. T : o 0~ ’ oo 0- sIoY)
80€$°0 g/°c) a SYHT0 91'L5) L9T 160 1669 120 TEV60 09°6) €10 0O
Aoty
Bicel 499 Bkl Bick! S[ewa,
(10 (avo (TeT (ss'1
9 T- y 1- 9 0- 9 0- Je
801°0 ) 0t T YLTI'0 “06's) SH'T 862S0 ) 79°0 9€0L°0 ) LEO eI
JOpUID)
A9y Bickl A9d Bickl +68
. (€0°s- . . (8sL- _— . (LoL- _— . (089 - _
J10000> ) €L'8 J10000> oo T €11 10000> Ly PO J0000> oy 8LOL 8 —SL
} (LT3 . . Lz ; . (8,11~ . . (89°11- .
> - . > - . B g - . B gope - -
,1000°0 el U 1000°0 o) 9091 1000°0 og6r-)  OLST 100070 el OLST vL =09
sdnoi3 a8y
. (61°C . . 8r°¢ . . (6t°¢ . . (0s'¢ : . (Try .
10000 o €8'1 10000> .y L8T 10000> oy 91°¢ 10000 ol LT'E 10000> o) 08¢ TI0DSTHY
ameAd (1D %S6) d meAd (1D %S6) d meAd (1D %S6) d ampEeAd (1D %S6) d meAd (1D %S6) d S—
S PPOIN ¥ PPOIN € PPOIN 7 PPOIN 1 PPOIA )

$2100S ("7 SYAOHAM UO SSaU[[[ JIUOIY)) Pue ‘s1030€,] o1ydeISowaporoos ‘GO TAY U9aMIaq SUOT)BIOOSSY “t A[qBL

July 2016, Vol. 45 No. 7



Predictors of Disability—Mithila Mahesh et al

293

‘sisAJeue uo0IssaI3al 1eaul] o[dnnuw WOl PIALIOP Sem JUIJYJ0I B :9JON
“TRAIIUI QOUIPYUOD %66 B YIM (S0°(0>) SIN[BA d AQ PAYNUIPI IIM SI[QRLIBA JUBIYIUSIS,
3[NPAYOS JUBLISSASSY ANN[IQeSI(] UONLZIULSIO) [[EOH PHOA\ :SYAOHM Md1AIuL juswiojul 0-1SD HI0ISTHY

Bkl Eleell
€€LT0 ﬁmww £€6°0 ¥9L9°0 ,Mw _Nv 8€°0
Bkl Elnll
.1000°0> Awwm TOEl .1000°0> AMMM 6L+1
Bkl Bl
76500 ﬁmwww veT LSLOO nm%.vw 17T
Bkl Elenll
1LS€°0 Mwwow 09°0 978L°0 Mw_m_w 020
Bkl
.Th00°0 m@o% LT
JTd T4 JTd BiEn|
9L19°0 h%ﬂw 86°0 6969°0 “Mwmw SLO L1060 hmmmw €C0- 61860 Amwww $0°0-
£€80°0 Mm%ow 99'1 .$820°0 m@w% g4 .8500°0 Ammow sre .9200°0 Mow Iv'e
£900°0 Wwow STT .1100°0 Amww 98'C  .1000°0> m%w 88'¢ .1000°0> A%mowv 61
JTd JTd JTd J7d
L0S9°0 (Lo 05°0- TLO6'0 oz v1°0- 9598°0 o8z 70 L5880 Lz 61°0
‘L9°T) ‘LY'T) ‘9¢'T7) ‘8¢C-)
81180 i LT0- 5780 sz €20 wr9'0 (cee 19°0 76590 G 65°0
T$T) 1) 66'1-) ‘°0°T)
aneA d - (1D %S6) | aneA d - (1D %S6) d aneA d (1D %S6) d aneA d - (1D %S6) d aneA d (1D %S6) q
S PPOIN ¥ PPOIN € PPOIN T PPOI 1 PPOIAI

ON

SOA
sa1oqeIq

ON

SOA.
ayong

ON

SOA
swa[qoad Jedy

ON

SOX
uoIsuddAy

ON

SOX

SSOU[I OTUOIYD
Kue jo sisouderq
oM preq

pakojdwoun

IOYRWRWOH

paimay

snye)s juowkodwyg

uoneonpo A1enio)
payordwo))
uoneonpd
K18pU0DS
parerdwo)

uoneonpa Arewtid
paedwo)

Jqeries

(1,u0D) s2109S ' SYAOHA UO SSaU[[] OTUOIYY) PuE ‘s1030e,] o1yderSowapo1oos ‘OIS T U9oMIdq SUOIIRIOSSY “f A[qBL

Annals Academy of Medicine



294

Predictors of Disability—Mithila Mahesh et al

‘sisAJeue uoIssaI3al Jeaul] d[dnnu WO} PIALIDP SeM JUIIIYJ0I B :9JON
“[RAIDIUI QOUAPYUOD %66 B YIM (G0°(>) SIN[BA d AQ PAYNUIPI 2IOM SI[QRLIBA JUBIYIUSIS,
9[NPAYOS JUBWISSISSY ANN[IQesI(] UONLZIUESIO) [[EdH PHOA :SYAOHM Mdtasdul juewiopul (-1SD ‘HY0ISTHY

A9Y ON
(zTse
: : S
J10000> L C 6761 A
eruowoq
A9Y ON
06°
Y ° S
.820°0 be0) e A
uorssaxdog
A9Y A9Y ON
(8T'L1 (cz6l
: N N N S
SI10°0 “610) €L'6 .8%00°0 L5€) 20! A
3oe)Ie OIWSRYOST
JuQISuBI],
ameAd (1D %S6) d ameAd (1D %S6) d meAd (1D %S6) d meAd (1D %S6) d amnreAd (1D %S6) d S—
S PPOIAl ¥ PPOIAl € PPOIA 7 BPOIA I PPOIN ’

(3,u0)) $2109S 'z SYAOHM UO SSau][] 91u01y)) pue ‘s1039e,] d1ydeiSowapordos “‘GYODSTHY UdoMIaq SUOIRIOOSSY “f d[qRL,

July 2016, Vol. 45 No. 7



295  Predictors of Disability—Mithila Mahesh et al

differences in health-related quality of life may be explained
by studies indicating that Malays and Indians have lower
plasma folate concentrations compared to Chinese.*® This
contributes to cognitive impairment, behavioural disorders,
weakness, fatigue, and shortness of breath.?! This and other
such dietary or cultural factors may be responsible for the
observed differences.

We found that higher educational backgrounds act as
a protective measure against disability. Previous studies
have linked a lack of educational background to deficits
in cognitive abilities which lead to disability in elderly
populations.>8°242632 Dotchin et al (2014), for instance,
found a lack of educational background in an elderly
Tanzanian population to be an accurate predictor of cognitive
impairmentand dementia which in turn predicted disability.’
Links between education, cognition, and disability could be
explained by the cognitive reserve theory which posits that
brain networks formed from intellectual experiences related
to education or occupation avert incidence of dementia and
thus disability by increasing cognition.!" Consistent with
previous literature,*'? low educational background and
cognitive impairment were found to be strongly associated
with disability in the current study.

Significantly, association of low COGSCOREs with
WHODAS scores in all 5 models indicate that impaired
cognition strongly influences disability. Studies suggest that
deficits in various domains of cognition (attention, memory,
language, and visuo-spatial performances) directly reduce
an individual’s ability to perform everyday tasks; thereby,
impacting disability and increasing dependence in elderly
populations.?*3433

Presence of any chronic illness was strongly associated
with disability in this elderly population. Other studies
have also found that comorbid physical illnesses such as
heart problems, stroke>’-*¢37 and transient ischaemic attacks
were significantly correlated with disability. As in other
studies, depression was associated with higher levels of
disability.>*33¢3 Depression is one of the most important
causes for disability worldwide® as untreated depression has
beenreported to increase disability by making the individual
vulnerable to cognitive decline, * personal suffering and
additional health risks.* Similar to our study, numerous other
studies suggest associated risk factors between dementia
and disability.>¢-8:10.12:36.37

Strengths and Limitations of the Study

As most participants were recruited from their homes,
information from residents of nursing homes is somewhat
limited in this study. Another limitation in terms of
recruitment was that some participants were not able to
provide a suitable informant; hence they were excluded

from the analyses. The cross-sectional design of the study
did not permit us to determine any causal relationships. The
strengths of the study include a large sample with a good
response rate which makes it representative of the elderly
population in Singapore. The study was also a single phase
study that ensured that detailed data was collected from
all individuals.

Conclusion

This study has identified a number of putative risk factors
ofdisability among the elderly in this particular population.
With a rapidly ageing population, it is crucial to further
elucidate the relative contributions of these risk factors
so that the appropriate strategies and interventions can be
implemented. These might include screening for depression
among the elderly, better management of chronic medical
illnesses, and encouraging activities that could increase
and preserve cognition.
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