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Abstract Health-related quality of life (HRQoL) is a well-established measure of
health and general well-being. Socioeconomic status (SES) can affect HRQoL. We
sought to determine whether there were differences in HRQoL between low versus
higher area-SES flat communities in Singapore. Residents in two integrated public
housing precincts comprising of rental-flat blocks (low area-SES neighborhood) and
neighboring owner-occupied blocks (higher area-SES neighborhood) were asked to
rate their self-perceived HRQoL using the EuroQol Group five dimensions (EQ-5D)
instrument. The EQ-5D assesses HRQoL in five domains (mobility, self-care, usual
activities, anxiety/mood and pain) and with a global visual analogue scale (EQ-VAS).
We evaluated differences in HRQoL between the rental and owner-occupied neighbor-
hoods, and factors associated with anxiety/depression in the rental-flat neighborhood
using multivariate logistic regression. The participation rate was 89.1% (634/711). In
the owner-occupied neighborhood, 56.7% (216/381) were in full health, compared with
54.2% (137/253) in the rental-flat population (OR = 0.90, 95%CI = 0.66–1.24,
p = 0.568). Across the five domains, staying in a rental-flat neighborhood was
independently associated with anxiety/depression (adjusted odds ratio [aOR] = 1.79,
95%CI = 1.10–2.92, p = 0.019). In the rental-flat population, having anxiety/depression
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was independently associated with minority ethnicity, problems with self –care,
pain/discomfort, difficulty with healthcare costs, and not being on subsidized primary
care (p < 0.05). There was no significant difference on the EQ-VAS between the two
neighborhoods (p = 0.627). Staying in a low area-SES neighborhood was associated
with more mental health problems. In the rental-flat population, self-reported anxiety/
depression was associated with minority ethnicity, physical health problems, and
financial disadvantage in healthcare.

Keywords Health-related quality of life . Low income . Socioeconomic status . Anxiety

Introduction

Health-related quality of life (HRQoL) is a multi-dimensional concept that includes
domains related to physical, mental, emotional, and social functioning. HRQoL can
provide a patient-centered measure that complements objective disease indicators, and
has been shown to predict morbidity and mortality in various populations (Hartog et al.
2016; Landman et al. 2010). The link between socioeconomic status (SES) of the
individual and HRQoL is well-established. Lower individual income, education and
social class are all associated with lower HRQoL. (Choi et al. 2015; Delpierre et al.
2012; Kim and Park 2015) Amongst individuals staying in low-SES areas,
neighborhood-level attributes of SES were associated with poorer self-rated physical
and mental health. This includes physical characteristics of the built environment, such
as poor access to amenities and poor neighborhood quality, as well as characteristics of
the social environment, such as neighborhood disorder, lack of social cohesion, and
neighborhood deprivation.(Callahan et al. 2011; Drukker and van Os 2003; Poortinga
et al. 2007) Disparities in HRQoL at the community level may possibly occur because
of differences in social capital (Browne-Yung et al. 2013) and prevalence of unhealthy
lifestyles (Feng and Thomas 2013) between various communities. However, the
majority of these studies were conducted in Western societies; evidence from Asian
societies is more limited, though a few studies suggest that social and physical factors
can also influence HRQoL in Asian societies. (Lee et al. 2015; Meng and Chen 2014).

Uniquely, public housing is a critical and inescapable element of Singapore’s social
fabric. The majority of Singaporeans (≥ 85%) stay in public housing. Geographically,
public housing is scattered across urban Singapore in 26 towns/estates; each town is
further subdivided into neighbourhoods, and subsequently into precincts. Each precinct
contains several blocks that centre around communal facilities and are physically
designed to have distinct precinct boundaries, in order to promote communal ex-
changes. Home ownership rates in Singapore are high (90.3%) (Department of
Statistics Singapore 2015) due to government subsidies, making home ownership a
key demarcator of area-level SES. For the extremely needy unable to afford their own
homes, public rental flats provide heavily subsidized rentals (S$26-S$275/month)
(Housing and Development Board Singapore 2013b). Only a very small proportion
of the needy (3.7% of the population, 88% of whom earn less than S$670/month)
(Housing and Development Board Singapore 2013a) stay in these public rental flat
enclaves. To avoid concentrations of low-SES areas, the Singapore government has
mixed blocks of public rental flats in the same precincts as owner-occupied flats; this is
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necessitated by Singapore’s high urban density. While owner-occupied and public
rental flats thus share the same built environment and enjoy similar neighborhood
facilities and amenities, the social environment is very different. Stigmatisation of
public rental flat dwellers can cause social isolation- residents of rental flats do not
feel similar levels of belonging as their neighbors staying in owner-occupied public
housing.(Lin 2014) As turnover in these rental flat enclaves is high, the cyclical nature
of tenancy also impedes community building (Lin 2014). Residents in these public
rental flat neighborhoods have higher rates of depression (Wee et al. 2014b) and
cognitive impairment (Wee et al. 2012) which can potentially affect HRQoL.(George
et al. 2014) They also have poorer awareness and management of chronic disease, (Wee
and Koh 2012) which can influence perceptions of self-rated HRQoL.(Venkataraman
et al. 2014).

We therefore investigated the differences in HRQoL between individuals living in
public rental-flat blocks (low area-SES) and those living in neighbouring owner-
occupied blocks, using the EuroQol Group five dimensions (EQ-5D-5 L) HRQoL
instrument (Herdman et al. 2011), a standardized questionnaire comprising five dimen-
sions (mobility, self-care, usual activities, anxiety/depression, pain/discomfort), as well
as a visual analogue scale (VAS) for assessing global health. We hope that these results
will better aid our understanding of the relationship between HRQoL and area-SES,
especially in urbanized Asian societies.

Methods

Study Population

The study population consisted of all Singaporean citizens/permanent residents aged
40–60 years, living in two integrated public housing precincts in Singapore, recruited in
2015. In Singapore, due to high urban density, blocks of public rental housing (low
area-SES) and public owner-occupied housing (higher area-SES) occupy the same
geographical space, forming integrated public housing precincts. Site A, in central
Singapore, was located in a mature housing estate (developed before 1980) and
contained 2 blocks of public rental flats and 1 block of owner-occupied housing; Site
B, in eastern Singapore, was located in a middle-aged housing estate (developed in
1980s–1990s) and contained 2 blocks of public rental flats and 1 block of owner-
occupied housing. We chose one site each from mature and middle-aged housing
estates, because we wanted to control for differences in public housing design (gener-
ally, shifts towards more open designs and higher construction quality in later years)
which might result in differences in perceived HRQoL. We divided residents into those
<60 years and those ≥60 years, as those aged ≥60 years are designated as Bsenior
citizens^ by government agencies and are eligible for certain subsidies.

Data Collection Procedures

In this cross-sectional survey, information such as sociodemographic data/medical
history was collected in door-to-door visits via interviewer-administered standardized
questionnaires in English, Chinese and Malay. Indicators of individual-level SES
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included: employment, being a recipient of financial aid or social assistance, household
income, education and tenure (having stayed ≥10 years in the neighborhood).
Indicators of area-level SES included: staying in a public rental flat block (vs. staying
in an owner-occupied flat), and staying in a mature housing estate (vs. staying in a
middle-aged housing estate). Residents were asked for their full self-reported medical
history and health behaviours. Co-morbidity burden was scored according to the
Charlson’s Comorbidity Index (CCMI).(Charlson et al. 1987) Social network was
measured using the Lubben Social Network Scale-6 (LSNS-6).(Lubben et al. 2006)
Residents were also asked about primary care characteristics (eg. whether they were on
the Community Health Assist Scheme (CHAS), which is a scheme that allows low-
income Singaporeans to receive subsidised primary care and health screening at private
general practitioner clinics in their neighborhoods (Ministry of Health Singapore 2015);
whether they had additional medical insurance coverage (on top of Medishield, the
national health insurance scheme); whether they were on regular follow-up with a
family physician (at least once in the past 6 months), and if they had difficulty with cost
of healthcare. In our previous study, residents in rental flat neighborhoods had lower
access to Western-trained family physicians, with costs of healthcare being an
issue.(Wee et al. 2014a) Interviewers were medical students who underwent standard-
ized training prior to study commencement.

The HRQoL Instrument

Residents in both communities were asked to rate their self-perceived HRQoL using
the 5 level version of the EQ-5D (EQ-5D-5 L), a standardized questionnaire comprising
five dimensions (mobility, self-care, usual activities, anxiety/depression,
pain/discomfort), also referred to as the EQ-5D descriptive system, as well as a visual
analogue scale (VAS). There are five response levels for each dimension (1: no
problems; 2: slight problems; 3: moderate problems; 4: severe problems; 5: extreme
problems). Responses to the five dimensions can be used to calculate an index score
anchored at 0 (death) and 1 (full health, that is, no problems in any of the five
dimensions). In this study, we used a ‘crosswalk’ algorithm (van Hout et al. 2012)
and a locally developed EQ-5D value set (Luo et al. 2014) such that the index score
indicates the value or utility of the measured health status to the general public of
Singapore. Using the VAS, residents were asked to rate how good or bad their health
was on that day of interview on a scale of 1 to 100. A score of 100 was defined as the
best health the resident could imagine while a score of 0 was defined as the worst health
the resident could imagine. The EQ-5D-5 L and its early version, EQ-5D-3 L, ques-
tionnaire has been validated in Singaporean English, Chinese, and Malay versions.(Luo
et al. 2003a, b; Luo et al. 2015a, b; Wang et al. 2015; Wee et al. 2007).

Statistical Analysis

Descriptive statistics were computed for the study population, comparing
sociodemographic factors between low area-SES neighborhoods (rental flats) and
higher area-SES neighborhoods (owner-occupied). We then investigated the association
between area-SES (rental vs. owner-occupied flat neighborhood) and being in a state of
full health, and reporting any problem in any of the five domains of the EQ-5D
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(mobility, self-care, usual activities, anxiety/depression, and pain). We used the Chi-
square test to examine univariate associations. We also used t-test to examine whether
area-SES was associated with differences in the EQ-5D index and VAS scores. As
staying in a lower area-SES neighborhood was associated with problems on anxiety/
depression in univariate analysis, we used backward logistic regression to investigate
whether this association persisted on multivariate analysis after controlling for cluster-
ing by block level and various indicators of individual-level SES, area-level SES,
sociodemographic factors, primary care characteristics, and other domains of the EQ-
5D. Finally, we used Chi-square test to investigate the factors associated with problems
with anxiety/depression in the lower area-SES rental flat neighborhood on univariate
analysis, and backward logistic regression for multivariate analysis. The criterion for
initial entry of variables into multivariate models was p < 0.1 on univariate analysis. All
statistical analysis was performed using STATA (Version 14.0, USA) and statistical
significance was set at p < 0.05.

Study Ethics

Ethics approval was obtained from the NUS Institutional Review Board (application
approval number B-16-072), informed consent was sought and participation was
voluntary.

Results

General Population Characteristics

The participation rate was 89.1% (634/711). The sociodemographic profile of study
participants is found in Table 1. Generally, residents of the lower area-SES neighbor-
hoods (rental flat blocks) tended to have stayed for shorter durations in the neighbor-
hoods, no additional medical insurance coverage (besides Medishield) and had higher
proportions of minority ethnicities, unmarried residents, recipients of financial aid/
social assistance, lower educational qualification, smaller household sizes and smaller
social networks. There was no difference in age between rental and non-rental flat
populations. Stratifying our age data into four categories (aged 40–50 years; aged 51–
60 years; aged 61–70 years; aged >70 years), we found on univariate analysis that age
was associated strongly with the physical domains of HRQoL. There was a clear trend
in the proportions of those experiencing mobility issues, which increased from 9.7% in
the aged 40-50 bracket, to 34.7% in the aged >70 bracket (p < 0.0001). Similar trends
were reported for self-care (increasing from 1.6% to 11.7% in the aged >70 bracket,
p < 0.0001) and for activity (increasing from 4.8% to 16.3% in those aged >70,
p < 0.0002). However, there were no significant differences in problems with
anxiety/mood (p = 0.064) or pain (p = 0.576), by age.

Association between Area-SES and Domains of HRQoL

On univariate analysis, there was no difference in the proportions of those in a state of
perfect health between residents in a low area-SES rental flat community, compared

Health-Related Quality of Life in Low-Income 183



T
ab

le
1

So
ci
od
em

og
ra
ph
ic
fa
ct
or
s
in

tw
o
in
te
gr
at
ed

pu
bl
ic
ho
us
in
g
es
ta
te
s
in

Si
ng
ap
or
e
in

20
15

(N
=
63
4)

O
w
ne
r-
oc
cu
pi
ed

bl
oc
ks

(h
ig
he
r
ar
ea
-S
E
S)
,

N
(%

)
(N

=
38
1)

R
en
ta
l
fl
at
bl
oc
ks

(l
ow

ar
ea
-S
E
S)
,

N
(%

)
(N

=
25
3)

O
R
(9
5%

C
I)

p-
va
lu
e

Si
te M

at
ur
e
ho
us
in
g
es
ta
te

53
.3

(2
03
/3
81
)

49
.0

(1
24
/2
53
)

1.
00

0.
33
0

M
id
dl
e-
ag
ed

ho
us
in
g
es
ta
te

46
.7

(1
78
/3
81
)

51
.0

(1
29
/2
53
)

1.
19

(0
.8
6–
1.
63
)

Te
nu
re

<
10

ye
ar
s
in

th
e
ne
ig
hb
or
ho
od

31
.2

(1
19
/3
81
)

62
.0

(1
47
/2
37
)

1.
00

<
0.
00
1

≥
10

ye
ar
s
in

th
e
ne
ig
hb
or
ho
od

68
.8

(2
62
/3
81
)

38
.0

(9
0/
23
7)

0.
28

(0
.2
0–
0.
39
)

Pr
im

ar
y
ca
re

ch
ar
ac
te
ri
st
ic
s

Su
bs
id
ie
s
an
d
in
su
ra
nc
e

H
as

ad
di
tio
na
l
m
ed
ic
al
in
su
ra
nc
e
co
ve
ra
ge

(o
n
to
p
of

M
ed
is
hi
el
d1
)

N
o
ad
di
tio

na
l
in
su
ra
nc
e
co
ve
ra
ge

82
.4

(3
14
/3
81
)

89
.3

(2
26
/2
53
)

1.
00

0.
01
7

H
as

ad
di
tio
na
l
in
su
ra
nc
e
co
ve
ra
ge

17
.6

(6
7/
38
1)

10
.7

(2
7/
25
3)

0.
56

(0
.3
5–
0.
90
)

O
n
su
bs
id
iz
ed

pr
im

ar
y
ca
re

(C
H
A
S
sc
he
m
e)

N
ot

on
C
H
A
S
sc
he
m
e

62
.2

(2
37
/3
81
)

54
.9

(1
39
/2
53
)

1.
00

0.
07
0

O
n
C
H
A
S
sc
he
m
e

37
.8

(1
44
/3
81
)

45
.1

(1
14
/2
53
)

1.
35

(0
.9
8–
1.
86
)

Pe
rc
ei
ve
d
di
ff
ic
ul
ty

w
ith

he
al
th
ca
re

co
st
s

N
o

81
.9

(3
12
/3
81
)

79
.8

(2
02
/2
53
)

1.
00

0.
53
6

Y
es

18
.1

(6
9/
38
1)

20
.2

(5
1/
25
3)

1.
14

(0
.7
6–
1.
71
)

R
eg
ul
ar

pr
im

ar
y
ca
re

N
ot

on
re
gu
la
r
pr
im

ar
y
ca
re

fo
llo

w
up

64
.6

(2
46
/3
81
)

62
.8

(1
59
/2
53
)

1.
00

0.
67
4

O
n
re
gu
la
r
pr
im

ar
y
ca
re

fo
llo

w
up

35
.4

(1
35
/3
81
)

37
.2

(9
4/
25
3)

1.
08

(0
.7
7–
1.
50
)

D
em

og
ra
ph
ic
ch
ar
ac
te
ri
st
ic
s

A
ge

184 En W.L. et al.



T
ab

le
1

(c
on
tin

ue
d)

O
w
ne
r-
oc
cu
pi
ed

bl
oc
ks

(h
ig
he
r
ar
ea
-S
E
S)
,

N
(%

)
(N

=
38
1)

R
en
ta
l
fl
at
bl
oc
ks

(l
ow

ar
ea
-S
E
S)
,

N
(%

)
(N

=
25
3)

O
R
(9
5%

C
I)

p-
va
lu
e

<
60

ye
ar
s

37
.5

(1
43
/3
81
)

44
.3

(1
12
/2
53
)

1.
00

0.
09
8

≥
60

ye
ar
s

62
.5

(2
38
/3
81
)

55
.7

(1
41
/2
53
)

0.
76

(0
.5
5–
1.
05
)

M
ea
n
ag
e
(S
.D
)

63
,4
4
(0
.7
1–
13
.8
1)

61
.1
2
(1
5.
98
–1
.1
0)

2.
22

(−
0.
20
–4
.6
4)

0.
07
2

E
th
ni
ci
ty

N
on
-C
hi
ne
se

25
.5

(9
7/
38
1)

45
.8

(1
16
/2
53
)

1.
00

<
0.
00
1

C
hi
ne
se

74
.5

(2
84
/3
81
)

54
.2

(1
37
/2
53
)

0.
40

(0
.2
9–
0.
57
)

M
ar
ita
l
st
at
us

N
ot

m
ar
ri
ed

31
.0

(1
18
/3
81
)

49
.8

(1
26
/2
53
)

1.
00

<
0.
00
1

M
ar
ri
ed

69
.0

(2
63
/3
81
)

50
.2

(1
27
/2
53
)

0.
45

(0
.3
3–
0.
63
)

G
en
de
r

Fe
m
al
e

57
.7

(2
20
/3
81
)

56
.9

(1
44
/2
53
)

1.
00

0.
87
0

M
al
e

42
.3

(1
61
/3
81
)

43
.1

(1
09
/2
53
)

1.
03

(0
.7
5–
1.
43
)

R
el
ig
io
us

N
o

69
.0

(2
63
/3
81
)

70
.4

(1
78
/2
53
)

1.
00

0.
79
2

Y
es

31
.0

(1
18
/3
81
)

29
.6

(7
5/
25
3)

0.
94

(0
.6
6–
1.
33
)

So
ci
oe
co
no
m
ic
ch
ar
ac
te
ri
st
ic
s

O
cc
up
at
io
n

U
ne
m
pl
oy
ed

66
.4

(2
53
/3
81
)

58
.5

(1
48
/2
53
)

1.
00

0.
04
4

E
m
pl
oy
ed

33
.6

(1
28
/3
81
)

41
.5

(1
05
/2
53
)

1.
40

(1
.0
1–
1.
95
)

Fi
na
nc
ia
l
ai
d

N
ot

on
fi
na
nc
ia
l
ai
d

91
.9

(3
50
/3
81
)

76
.3

(1
93
/2
43
)

1.
00

<
0.
00
1

O
n
fi
na
nc
ia
l
ai
d

8.
1
(3
1/
38
1)

23
.7

(6
0/
24
3)

3.
51

(2
.2
0–
5.
60
)

Health-Related Quality of Life in Low-Income 185



T
ab

le
1

(c
on
tin

ue
d)

O
w
ne
r-
oc
cu
pi
ed

bl
oc
ks

(h
ig
he
r
ar
ea
-S
E
S)
,

N
(%

)
(N

=
38
1)

R
en
ta
l
fl
at
bl
oc
ks

(l
ow

ar
ea
-S
E
S)
,

N
(%

)
(N

=
25
3)

O
R
(9
5%

C
I)

p-
va
lu
e

So
ci
al
as
si
st
an
ce

N
ot

re
ce
iv
in
g
so
ci
al
as
si
st
an
ce

91
.6

(3
49
/3
81
)

79
.8

(2
02
/2
53
)

1.
00

<
0.
00
1

R
ec
ei
vi
ng

so
ci
al
as
si
st
an
ce

8.
4
(3
2/
38
1)

20
.2

(5
1/
25
3)

2.
75

(1
.7
1–
4.
42
)

M
on
th
ly

ho
us
eh
ol
d
in
co
m
e

≤
$5
00

48
.0

(1
83
/3
81
)

45
.5

(1
15
/2
53
)

1.
00

-

≥
$5
00
,<

$1
00
0

8.
7
(3
3/
38
1)

17
.0

(4
3/
25
3)

2.
07

(1
.2
5–
3.
45
)

0.
00
5

≥
$1
00
0

43
.3

(1
65
/3
81
)

37
.5

(9
5/
25
3)

0.
92

(0
.6
5–
1.
29
)

0.
61
8

E
du
ca
tio
n

Pr
im

ar
y
an
d
be
lo
w

48
.6

(1
85
/3
81
)

58
.9

(1
49
/2
53
)

1.
00

0.
01
2

Se
co
nd
ar
y
an
d
ab
ov
e

51
.4

(1
96
/3
81
)

41
.1

(1
04
/2
53
)

0.
66

(0
.4
8–
0.
91
)

So
ci
al
ch
ar
ac
te
ri
st
ic
s

N
um

be
r
of

pe
op
le
in

ho
us
eh
ol
d

≤
2
pe
op
le

49
.9

(1
90
/3
81
)

59
.7

(1
51
/2
53
)

1.
00

0.
01
8

>
2
pe
op
le

50
.1

(1
91
/3
81
)

40
.3

(1
02
/2
53
)

0.
67

(0
.4
9–
0.
93
)

Pa
rt
ic
ip
at
in
g
in

co
m
m
un
ity

ac
tiv

iti
es

N
o

89
.5

(3
41
/3
81
)

87
.7

(2
22
/2
53
)

1.
00

0.
52
1

Y
es

10
.5

(4
0/
38
1)

12
.3

(3
1/
25
3)

1.
19

(0
.7
2–
1.
96
)

L
ub
be
n’
s
So

ci
al
N
et
w
or
k
Sc
al
e-
6
(L
SN

S6
)

≥
12

50
.7

(1
93
/3
81
)

60
.1

(1
52
/2
53
)

1.
00

0.
02
3

<
12

49
.3

(1
88
/3
81
)

39
.9

(1
01
/2
53
)

0.
68

(0
.4
9–
0.
94
)

Fu
nc
tio
na
l
st
at
us

V
is
ua
l
im

pa
ir
m
en
t

186 En W.L. et al.



T
ab

le
1

(c
on
tin

ue
d)

O
w
ne
r-
oc
cu
pi
ed

bl
oc
ks

(h
ig
he
r
ar
ea
-S
E
S)
,

N
(%

)
(N

=
38
1)

R
en
ta
l
fl
at
bl
oc
ks

(l
ow

ar
ea
-S
E
S)
,

N
(%

)
(N

=
25
3)

O
R
(9
5%

C
I)

p-
va
lu
e

N
o

78
.5

(2
99
/3
81
)

79
.1

(2
00
/2
53
)

1.
00

0.
92
1

Y
es

21
.5

(8
2/
38
1)

20
.9

(5
3/
25
3)

0.
97

(0
.6
6–
1.
43
)

H
ea
ri
ng

im
pa
ir
m
en
t

N
o

89
.5

(3
41
/3
81
)

86
.2

(2
18
/2
53
)

1.
00

0.
21
1

Y
es

10
.5

(4
0/
38
1)

13
.8

(3
5/
25
3)

1.
37

(0
.8
4–
2.
22
)

M
ed
ic
al
ch
ar
ac
te
ri
st
ic
s

C
ha
rl
so
n
C
om

or
bi
di
ty

In
de
x
(C
C
M
I)

C
C
M
I
=
0

70
.9

(2
70
/3
81
)

75
.5

(1
91
/2
53
)

1.
00

0.
20
4

C
C
M
I
>
0

29
.1

(1
11
/3
81
)

24
.5

(6
2/
25
3)

0.
79

(0
.5
5–
1.
13
)

H
yp
er
te
ns
io
n

N
o
hy
pe
rt
en
si
on

65
.6

(2
50
/3
81
)

67
.2

(1
70
/2
53
)

1.
00

0.
73
2

H
as

hy
pe
rt
en
si
on

34
.4

(1
31
/3
81
)

32
.8

(8
3/
25
3)

0.
93

(0
.6
7–
1.
31
)

D
ia
be
te
s

N
o
di
ab
et
es

86
.4

(3
29
/3
81
)

85
.0

(2
15
/2
53
)

1.
00

0.
64
3

H
as

di
ab
et
es

13
.6

(5
2/
38
1)

15
.0

(3
8/
25
3)

1.
19

(0
71
–1
.7
6)

H
yp
er
lip
id
em

ia

N
o
hy
pe
rl
ip
id
em

ia
60
.1

(2
29
/3
81
)

63
.5

(1
60
/2
53
)

1.
00

0.
40
5

H
as

hy
pe
rl
ip
id
em

ia
39
.9

(1
52
/3
81
)

36
.5

(9
2/
25
3)

0.
87

(0
.6
2–
1.
20
)

1
M
ed
is
hi
el
d:

N
at
io
na
l
co
m
pu
ls
or
y
he
al
th

in
su
ra
nc
e
sc
he
m
e

2
C
H
A
S:

C
om

m
un
ity

H
ea
lth

A
ss
is
t
Sc
he
m
e,
a
sc
he
m
e
w
hi
ch

al
lo
w
s
lo
w
er
-i
nc
om

e
Si
ng
ap
or
ea
ns

to
pa
y
su
bs
id
iz
ed

ra
te
s
fo
r
pr
im

ar
y
ca
re

at
pr
iv
at
e
ge
ne
ra
l
pr
ac
tit
io
ne
r
(G

P)
cl
in
ic
s

Health-Related Quality of Life in Low-Income 187



against an adjacent higher area-SES owner-occupied flat community (odds ratio,
OR = 0.90, 95%CI = 0.66–1.24, p = 0.568) (Table 2). The top three health states in
higher area-SES owner-occupied communities were: Bfull health^ (56.7%, 216/381),
Bslight problems with pain^ (11.0%, 42/381) and Bslight problems with mobility^
(4.2%, 16/381). The top three health states in low area-SES rental flat communities
were Bperfect health^ (54.2%, 137/253), Bslight problems with pain^ (7.5%, 19/253),
Bslight problems with mobility and pain^ (4.3%, 11/253), and Bslight problems with
anxiety/mood^ (4.3%, 11/253). For specific EQ-5D domains, between the low area-
SES (rental) and higher area-SES (owner-occupied) communities, there were no
differences in the proportions of those who had issues with mobility, self-care, usual
activities or pain (all p > 0.05). There was also no difference in EQ-5D-VAS scores
between the low area-SES community (mean = 63.2, S.D. = 20.2) and higher area-SES
community (mean = 62.5, S.D. = 20.4) (p = 0.627). There was no difference in EQ-5D
index scores between the low area-SES community (mean = 0.83, S.D. = 0.28) and
higher area-SES community (mean = 0.86, S.D. = 0.27) (p = 0.185). However, a higher

Table 2 Comparison of self-rated HRQoL using the EQ-5D-5 L in low area-SES (rental flat) and higher area-
SES (owner-occupied) communities (N = 634)

Owner-occupied
blocks
(higher area-SES),
N (%) (N = 381)

Rental flat blocks
(low area-SES),
N (%) (N = 253)

OR (95% CI) p-value

Full health

No 43.3 (165/381) 45.8 (116/253) 1.00 0.568

Yes 56.7 (216/381) 54.2 (137/253) 0.90 (0.66–1.24)

Mobility

No problems 78.2 (298/381) 78.3 (198/253) 1.00 1.00

With any problems 21.8 (83/381) 21.7 (55/253) 1.00 (0.68–1.47)

Self-care

No problems with self-care 95.5 (364/381) 94.1 (238/253) 1.00 0.460

Problems with self-care 4.5 (17/381) 5.9 (15/253) 1.35 (0.66–2.75)

Usual activities

No problems with usual activities 91.9 (350/381) 87.7 (222/253) 1.00 0.101

Problems with usual activities 8.1 (31/381) 12.3 (31/253) 1.58 (0.93–2.67)

Anxiety/depression

No anxiety/depression 88.7 (338/381) 82.2 (208/253) 1.00 0.026

With any anxiety/depression 11.3 (43/381) 17.8 (45/253) 1.70 (1.08–2.67)

Pain/discomfort

No pain/discomfort 69.6 (265/381) 67.6 (171/253) 1.00 0.601

With any pain/discomfort 30.4 (116/381) 32.4 (82/253) 1.10 (0.78–1.54)

Global score Mean (S.D) Mean (S.D)

EQ health index 0.86 (0.27) 0.83 (0.28) 0.022
(−0.14–0.072)

0.185

EQ-VAS 62.5 (20.4) 63.2 (20.2) -0.80 (−4.0–2.4) 0.627

Bold entries indicate entries for which the p-value was significant (<0.05)

188 En W.L. et al.



proportion of residents in the rental flat communities had problems with anxiety/mood,
compared to those in owner-occupied communities (OR = 1.70, 95%CI = 1.08–2.67,
p = 0.026) (Table 2). On multivariate analysis, adjusting for individual-level SES
(monthly household income), other domains of EQ-5D (mobility, self-care, usual
activities, pain/discomfort), primary care characteristics (perceived difficulty with
healthcare costs), and social characteristics (number of people in household), staying
in the lower area-SES community was independently associated with having problems
with anxiety/mood (adjusted odds ratio, aOR = 1.79, 95%CI = 1.10–2.92, p = 0.019)
(Table 3).

Associations with Having Anxiety/Mood Problems on the EQ-5D-5 L in Low
Area-SES Communities

Within the low area-SES rental flat community, 17.8% (45/253) had problems with
anxiety/mood. On multivariate analysis, within the rental flat community, being of
minority ethnicity (aOR = 3.70, 95%CI = 1.75–8.33, p = 0.001), having problems with
self-care (aOR = 4.50, 95%CI = 1.28–15.78, p = 0.019) and having problems with pain
(aOR = 2.09, 95%CI = 1.01–4.45, p = 0.048) were independently associated with
having problems with anxiety/mood. In addition, while having difficulty with health
costs was independently associated with having problems with anxiety/mood
(aOR = 3.73, 95%CI = 1.69–8.23, p = 0.001), having access to subsidized primary
care at a private general practitioner (GP) via the CHAS scheme was independently
associated with having no problems with anxiety/mood (aOR = 0.37, 95%CI = 0.17–
0.82, p = 0.014) (Table 4).

Discussion

Adjusting for individual-level SES and other sociodemographic characteristics, staying
in the low area-SES community was independently associated with self-reported
anxiety/depression on the EQ-5D, but not in other domains including mobility, self-
care, usual activities, and pain/discomfort. This was divergent from other studies in
Western societies which showed significant disparities in HRQoL across both physical
and psychological measures of health. (Callahan et al. 2011; Drukker and van Os 2003;
Poortinga et al. 2007) While our previous study on chronic pain demonstrated no
difference in pain prevalence between the rental-flat population (low area-SES) and
adjacent owner-occupied precincts (higher area-SES), (Wee et al. 2016) we were
surprised that the divergences in HRQoL were mainly centered around the area of
mental health. This is possibly borne out of the unique situation in highly-urbanised
Singapore with its densely packed neighborhoods and central role of public housing.
While the block is the basic neighborhood unit in highly urbanized Singapore, public
rental flat blocks are not concentrated into enclaves but are scattered across Singapore,
located within the same precincts as other blocks of higher area-SES owner-occupied
housing. Thus, very different communities share the same physical environment and
infrastructure. This may contribute to Bflattening^ of some of the divergences caused
by lack of access to facilities and physical barriers, especially in the domains of
mobility and usual activities. However, because of higher levels of turnover in the
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Table 3 Factors independently associated with problems with anxiety/mood on the EQ-5D-5 L in low area-
SES (rental flat) and higher area-SES (owner-occupied) communities (N = 634)

aORa (95% CI) p-value

Socioeconomic characteristics

Individual-SES

Monthly household income

≤ $500 1.00 -

≥ $500, <$1000 0.84 (0.39–1.78) 0.646

≥ $1000 0.52 (0.29–0.94) 0.030

Area-SES

Type of neighborhood (public rental or owner-occupied)↓

Owner-occupied flat (higher area-SES) 1.00 0.019

Rental flat (lower area-SES) 1.79 (1.10–2.92)

Self-rated health(EQ-5D-5 L)

Mobility↓

No problems with mobility 1.00 0.072

Problems with mobility 1.76 (0.95–3.26)

Self-care↓

No problems with self-care 1.00 0.728

Problems with self-care 1.19 (0.45–3.26)

Usual activities↓

No problems with usual activities 1.00 0.377

Problems with usual activities 1.42 (0.65–3.07)

Pain↓

No problems with pain 1.00 0.001

Problems with pain 2.53 (1.47–4.39)

Primary care characteristics

Perceived difficulty with healthcare costs↓

No 1.00 0.008

Yes 2.07 (1.21–3.55)

Social characteristics

Number of people in household

≤ 2 people 1.00 0.003

> 2 people 2.30 (1.34–3.98)

Bold entries indicate entries for which the p-value was significant (<0.05)
a Controlling for the following factors: for individual-level SES: monthly household income, education,
employment status, duration of residence. For area-level SES, controlling for the following factors: type of
neighborhood (rental vs. owner-occupied flat community); mature vs. middle-aged housing estate. For
sociodemographic factors: number of people in household, size of social network (quantified by LSNS-6),
comorbidity burden (quantified by CCMI). For primary care characteristics: perceived difficulty with
healthcare costs. For HRQoL: problems with mobility, self-care, activities, pain. These factors were controlled
for in multivariate clustered logistic regression model
↓ p > 0.05 on univariate analysis using chi-square test
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rental flat blocks and social stigmatization that accrues to residents staying in a rental
flat community (even if they may fare similarly on markers of individual-level SES,
such as income), the social environment can be very different even though the external
built environment is the same. This may contribute to the disparities seen in the anxiety/
mood domain of HRQoL,Although the government has taken care to site rental blocks
in the same neighborhoods as owner-occupied blocks, ensuring equal access to ame-
nities, the internal built environment can be different. Rental housing design in
Singapore typically consists of a slab block with a single or double loaded corridor;
corridors can be dark and less welcoming, compared to owner-occupied blocks with
more open and airy designs.(Lin 2014) These differences in the internal built environ-
ment may also serve as barriers to community building, which could potentially explain
the differences seen in anxiety/mood. With regards to anxiety/depression, our previous
studies also demonstrated higher rates of depressive symptoms in these lower area-SES
rental flat neighborhoods, even after controlling for individual-level SES. (Wee et al.
2014b) Cognitive impairment was also higher in these rental flat neighborhoods,(Wee
et al. 2012) which can also contribute to poorer HRQoL. (Pan et al. 2015) Possibly
greater turnover in the rental flat neighborhood likely contributed to poorer social
networks, reducing emotional resilience and exerting adverse effects on psychological
well-being.

Within the lower area-SES rental flat community, being of minority ethnicity was
associated with self-reported anxiety/depression. In the national population, HRQoL
levels differed between ethnic groups. However, mental HRQoL as measured by the
SF-36 was higher in participants of minority ethnicity, relative to those of majority
ethnicity; perhaps because of the tendency of minority ethnicities to have larger family
units which afford larger support networks. (Leow et al. 2013) However, in our study
population which was of lower-SES compared with the national average, having a
larger household was independently associated with anxiety/depression. Perhaps in
lower-SES strata, the financial burden from supporting more household members
outweighs the greater social support associated with larger households, leading to an
overall effect of greater anxiety from financial issues. Issues with pain, self-care and
anxiety/depression appear inter-linked. Our other studies on depression and chronic
pain in this population also show associations with functional limitation. (Wee et al.
2016; Wee et al. 2014b) Notably, worries about the costs of healthcare were indepen-
dently associated with anxiety/depression in this low-SES area. Conversely, having
access to subsidized primary care at a private general practitioner (GP) via the CHAS
scheme was independently associated with lower rates of anxiety/depression. Our
previous studies showed that residents of low-SES rental flat populations were more
likely to turn to family and friends for medical assistance, as opposed to western-trained
doctors, with costs cited as one of the key reasons for this.(Wee et al. 2014a) In a local
study of diabetic patients in primary care, primary care characteristics such as confi-
dence in doctor and satisfaction with the clinic were related to better quality of
life.(Quah et al. 2011) In a 2008 study, growing concerns about the affordability of
primary care were noted,(Lim and Joshi 2008) with the affordability of care at public
institutions linked to public perceptions of a good healthcare system.(Joshi et al. 2009)
Thus, it appears that primary care characteristics, such as affordability and accessibility,
can significantly impact HRQoL in the domain of anxiety/depression in low-SES
neighborhoods.
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This study has several limitations. This was a cross-sectional study, not a cohort
study; thus we can only identify correlation, but not causation. For instance, though
having pain was associated with having anxiety, we cannot identify if anxiety exacer-
bated pain problems, or if pain contributed to anxiety. Furthermore, this study was
carried out in two geographical sites and the sample size was small; we were unable to
obtain a nationally representative sample of the rental flat population in Singapore
because of logistical difficulties, as rental flats are scattered across the entire country.
However, we note that our study population potentially typifies a rental-flat population
in Singapore, being fairly similar in terms of sociodemographic makeup when com-
pared against national data on low-income neighborhoods. (Housing and Development
Board Singapore 2013a).

In conclusion, although overall HRQoL was similar between residents living in low-
SES rental and higher-SES owner-occupied flats in Singapore, the former tend to have
a higher prevalence of mental or emotional problems as compared to the latter. In the
rental flat community, being of minority ethnicity, having problems with self-care, pain,
and having difficulties with healthcare costs were independently associated with those
health problems, while having access to subsidized primary care was independently
associated with absence of those health problems. More needs to be done to alleviate
worries related to healthcare costs in the lower area-SES community and reduce
disparities in HRQoL.
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