
Ann Acad Med Singap Vol 51 No 3 March 2022 | annals.edu.sg

Determinants of ED use by older adults—Xuan Rong Tang et al. 173

Ta
bl

e 
1.

 C
ha

ra
ct

er
is

tic
s o

f i
nc

lu
de

d 
st

ud
ie

s 

A
ut

ho
r 

(y
ea

r)
D

es
ig

n 
of

 
st

ud
y

St
ud

y 
po

pu
la

tio
n

Sa
m

pl
e 

si
ze

 a
nd

 
sa

m
pl

in
g 

m
et

ho
ds

O
ut

co
m

e 
va

ri
ab

le
(s

)
D

at
a 

so
ur

ce
 fo

r 
ou

tc
om

e
In

di
vi

du
al

 d
et

er
m

in
an

ts
So

ci
et

al
 

de
te

rm
in

an
ts

D
at

a 
so

ur
ce

 fo
r 

de
te

rm
in

an
ts

G
e 

et
 a

l.21
 

(2
02

0)
C

ro
ss

-s
ec

tio
na

l 
st

ud
y

C
om

m
un

ity
-

dw
el

lin
g 

ol
de

r 
ad

ul
ts

 a
ge

d 
≥6

0 
ye

ar
s

70
1 

R
an

do
m

 se
le

ct
io

n 
w

ith
in

 
el

ig
ib

le
 h

ou
se

ho
ld

 u
si

ng
 

K
is

h 
gr

id
 

H
ea

lth
ca

re
 

ut
ili

sa
tio

n,
 in

cl
ud

in
g 

em
er

ge
nc

y 
de

pa
rtm

en
t v

is
its

 

A
dm

in
is

tra
tiv

e 
da

ta
ba

se
Fr

ai
lty

 
Q

ue
st

io
nn

ai
re

La
u 

et
 a

l.23
 

(2
02

1)
C

ro
ss

-s
ec

tio
na

l 
st

ud
y

Si
ng

ap
or

ea
n 

re
si

de
nt

s a
ge

d 
≥6

0 
ye

ar
s

39
9 

ca
re

gi
ve

r-P
W

D
 

dy
ad

s
 D

is
pr

op
or

tio
na

te
 

st
ra

tifi
ed

 sa
m

pl
in

g

Em
er

ge
nc

y 
se

rv
ic

e 
ut

ili
sa

tio
n 

an
d 

ho
sp

ita
l a

dm
is

si
on

Q
ue

st
io

nn
ai

re
 fr

om
 

W
el

l-b
ei

ng
 o

f t
he

 
Si

ng
ap

or
e 

El
de

rly
 

(W
iS

E)
 st

ud
y

C
ar

eg
iv

er
 d

is
tre

ss
 fr

om
 

B
PS

D

C
ar

eg
iv

er
 p

sy
ch

ia
tri

c 
co

m
or

bi
di

ty

C
ar

eg
iv

er
 b

ur
de

n

M
ul

tim
or

bi
di

ty
 a

nd
 

se
ve

rit
y 

of
 d

em
en

tia
 

am
on

g 
PW

D

H
ou

se
ho

ld
 c

om
po

si
tio

n 
an

d 
in

co
m

e 
of

 P
W

D

A
dm

in
is

tra
tiv

e 
da

ta
ba

se

N
g 

et
 a

l.19
 

(2
00

9)
C

ro
ss

-s
ec

tio
na

l 
st

ud
y

C
om

m
un

ity
-li

vi
ng

 
C

hi
ne

se
 e

ld
er

ly
 

ag
ed

 ≥
65

 y
ea

rs

12
81

H
os

pi
ta

lis
at

io
ns

 (≥
1)

 
in

 p
as

t y
ea

r
Q

ue
st

io
nn

ai
re

 
fr

om
 S

in
ga

po
re

 
Lo

ng
itu

di
na

l A
ge

in
g 

st
ud

y

Su
cc

es
sf

ul
 a

ge
in

g
Q

ue
st

io
nn

ai
re

O
ng

 e
t a

l.17
 

(2
01

8)
R

an
do

m
is

ed
 

co
nt

ro
lle

d 
tri

al
O

ld
er

 a
du

lts
 a

ge
d 

≥6
5,

 li
vi

ng
 a

lo
ne

, 
ex

pe
rie

nc
ed

 fa
ll 

in
 

la
st

 6
 m

on
th

s

16
2 

el
de

rly

R
an

do
m

 sa
m

pl
in

g 
fo

r 
90

 to
 re

ce
iv

e 
te

le
ph

on
e 

fo
llo

w
-u

p 
an

d 
72

 to
 

re
ce

iv
e 

M
A

PS

N
um

be
r o

f 
em

er
ge

nc
y 

de
pa

rtm
en

t v
is

its

Te
le

ph
on

e 
in

te
rv

ie
w

Te
le

ph
on

e 
fo

llo
w

-u
p

M
A

PS
Q

ue
st

io
nn

ai
re

Se
ng

 e
t a

l.22
 

(2
01

9)
R

et
ro

sp
ec

tiv
e 

co
ho

rt 
st

ud
y

Pa
tie

nt
s u

nd
er

 
ca

re
 o

f S
in

gH
ea

lth
 

R
eg

io
na

l H
ea

lth
 

Sy
st

em

10
40

0 
el

de
rly

 st
ay

in
g 

in
 

pu
bl

ic
 re

nt
al

 h
ou

si
ng

N
um

be
r o

f 
em

er
ge

nc
y 

de
pa

rtm
en

t v
is

its

A
dm

in
is

tra
tiv

e 
da

ta
ba

se
So

ci
o-

de
m

og
ra

ph
ic

s (
ag

e,
 

ge
nd

er
, e

th
ni

ci
ty

, t
yp

e 
of

 
ho

us
in

g)
 

C
om

or
bi

di
tie

s  

A
dm

in
is

tra
tiv

e 
da

ta
ba

se

Va
in

ga
nk

ar
 

et
 a

l.24
 

(2
01

7)

C
ro

ss
-s

ec
tio

na
l 

st
ud

y 
as

 p
ar

t o
f 

W
iS

E

Si
ng

ap
or

e 
re

si
de

nt
s a

ge
d 

≥6
0 

ye
ar

s

21
02

R
an

do
m

 se
le

ct
io

n 
w

ith
 d

is
pr

op
or

tio
na

te
 

st
ra

tifi
ed

 sa
m

pl
in

g

Se
rv

ic
e 

ut
ili

sa
tio

n 
in

 p
as

t 3
 m

on
th

s, 
in

cl
ud

in
g 

em
er

ge
nc

y 
ro

om
 v

is
its

In
te

rv
ie

w
er

 
ad

m
in

is
te

re
d 

su
rv

ey
Fr

ai
lty

So
ci

o-
de

m
og

ra
ph

ic
s

In
te

rv
ie

w
er

 
ad

m
in

is
te

re
d 

su
rv

ey



Determinants of ED use by older adults—Xuan Rong Tang et al.

Ann Acad Med Singap Vol 51 No 3 March 2022 | annals.edu.sg

174
Ta

bl
e 

1.
 C

ha
ra

ct
er

is
tic

s o
f i

nc
lu

de
d 

st
ud

ie
s (

C
on

t’d
)

A
ut

ho
r 

(y
ea

r)
D

es
ig

n 
of

 
st

ud
y

St
ud

y 
po

pu
la

tio
n

Sa
m

pl
e 

si
ze

 a
nd

 
sa

m
pl

in
g 

m
et

ho
ds

O
ut

co
m

e 
va

ri
ab

le
(s

)
D

at
a 

so
ur

ce
 fo

r 
ou

tc
om

e
In

di
vi

du
al

 d
et

er
m

in
an

ts
So

ci
et

al
 

de
te

rm
in

an
ts

D
at

a 
so

ur
ce

 fo
r 

de
te

rm
in

an
ts

W
ee

 e
t a

l.20
 

(2
01

9)
C

ro
ss

-s
ec

tio
na

l 
st

ud
y

R
es

id
en

ts
 a

ge
d 

≥6
0 

ye
ar

s l
iv

in
g 

in
 p

ub
lic

 re
nt

al
 

ho
us

in
g

92
8

Em
er

ge
nc

y 
ro

om
 

vi
si

t i
n 

pa
st

 6
 m

on
th

s
In

te
rv

ie
w

er
 

ad
m

in
is

te
re

d 
st

an
da

rd
is

ed
 

qu
es

tio
nn

ai
re

So
ci

o-
de

m
og

ra
ph

ic
s

Fa
m

ily
 m

ak
e-

up

H
ea

lth
 st

at
us

 a
nd

 p
hy

si
ca

l 
di

sa
bi

lit
ie

s/
lim

ita
tio

ns

H
ea

lth
 b

eh
av

io
ur

s 

So
ci

al
 n

et
w

or
k 

an
d 

is
ol

at
io

n

Ps
yc

ho
lo

gi
ca

l h
ea

lth
 a

nd
 

st
re

ss
or

s
 In

co
m

e 
so

ur
ce

s a
nd

 
pe

rc
ep

tio
n 

of
 fi

na
nc

ia
l 

ad
eq

ua
cy

 

M
ed

ic
at

io
n 

ad
he

re
nc

e

Q
ua

lit
y 

of
 li

fe
 

In
te

rv
ie

w
er

 
ad

m
in

is
te

re
d 

st
an

da
rd

is
ed

 
qu

es
tio

nn
ai

re

B
PS

D
: B

eh
av

io
ur

al
 a

nd
 p

sy
ch

ol
og

ic
al

 sy
m

pt
om

s o
f d

em
en

tia
; M

A
PS

: M
ed

ic
al

 A
le

rt 
Pr

ot
ec

tio
n 

Sy
st

em
; P

W
D

: p
at

ie
nt

s w
ith

 d
em

en
tia

; W
iS

E:
 W

el
l-b

ei
ng

 o
f t

he
 S

in
ga

po
re

 E
ld

er
ly

Client Service Receipt Inventory27 to collect information 
regarding healthcare utilisation.23,24 Five out of 7 studies 
reported their utilisation through questionnaires, surveys 
or interviews.17,19,21,23,24 The other 2 studies sourced ED 
utilisation through administrative databases.20,22 

Measurement of determinants 
Validated scales and checklists were used to evaluate  
various determinants. Across 2 studies,23,24 psychiatric 
morbidity was evaluated using the Self-Reported 
Questionnaire.28 Caregiver distress was evaluated using 
the Neuropsychiatric Inventory Questionnaire.23,29 
Loneliness was evaluated with UCLA 3-item loneliness 
scale, while Partners in Health scale was used to  
evaluate self-management, coping and adherence to 
treatment in Wee 2019’s study.20,30,31 The Partners in  
Health scale aims to determine how well community-
dwelling older adults manage their chronic conditions.30 
Frailty was evaluated using Fried’s frailty phenotype32  
and FRAIL scale33 in 2 different studies.21,24 

In the study by Ng et al.,19 successful ageing was  
associated with lower frequency of hospitalisation. 
Successful ageing was measured using the following  
factors: age, sex, type of residence, education level, 
engagement in physical activities and exercise, presence 
of religious and spiritual beliefs, and nutritional risk. 

None of the studies included conceptual frameworks 
for organising the determinants of ED utilisation. All 
the studies conducted multivariate analysis to determine 
the statistical significance of the examined determinants  
and ED utilisation. Table 2 provided a summary of 
determinants that were found to be statistically significant. 

Predisposing factors 
Predisposing factors are socio-demographic factors that 
can increase a person’s risk utilising healthcare.

Residing in a public rental housing was a significant 
determinant of ED utilisation in Singapore (odds ratio 
[OR] 2.4, confidence interval [CI] 2.12–2.74). In Wee  
et al., loneliness (adjusted OR [aOR] 1.96, 95%  
CI 1.13–3.43) and poorer coping (aOR 1.72, 95%  
CI 1.01–3.03) were associated with higher rates of ED 
visits among older adults living in public rental housing, 
evaluated with UCLA 3-item loneliness scale and  
Partners in Health scale, respectively. Among the same 
sub-population, religiosity is associated with lower ED 
utilisation (aOR 0.43, 95% CI 0.24–0.76).20

Enabling factors 
Enabling factors are family and community resources that 
encourage or impede a person’s access to healthcare.


