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Abstract

Objective: This study examines the relationship between caregivers’
perception of community-based long-term care (CBLTC) services and the
service use. Method: We used first two waves of the longitudinal data
set of 1,416 dyads of care recipients and their caregivers in Singapore.
Four perceived attributes of LTC services—service quality, convenience,
social connectedness, and affordability—were measured on a 5-point scale.
Results: Among the four perceived attributes, perceived affordability was
significantly associated with future utilization for all types of CBLTC services.
Perceived service quality and convenience was significantly associated with
center-based LTC services use. Discussion: Caregivers are critically
involved in the decision of using CBLTC services, and their perception of
service characteristics is significantly associated with the uptake of CBLTC
services. It is important to incorporate both care recipients’ and caregivers’
needs and preferences when designing and promoting integrated health care
delivery models.
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Introduction

Growth in the proportion of the elderly in the population coupled with the
decrease in the fraction of the young is a worldwide trend (World Health
Organization, 2007). In 2010, about 8% of the world’s population was 65
years old and above, and by 2050, this fraction of the population is expected
to nearly triple its number to about 1.5 billion, representing 16% of the
world’s population (United Nations Population Division, 2009). This shift in
the global demography will reshape morbidity patterns from acute conditions
to chronic degenerative diseases and disabilities. In response, there has been
worldwide effort to transform the traditional health care delivery model based
on acute hospital and clinic services to a care model characterized by integra-
tion across service providers and enhanced use of long-term care (LTC) facil-
ities (Antunes & Moreira, 2011; Grabowski et al., 2010; MacAdams, 2008;
Parker, Bernard, Gridley, Aspinal, & Light, 2010; Tsutsui, 2014).

As one of rapidly aging countries in the world, Singapore’s population of 65
years old and older will increase from 10.5% at present to over 23% in 2030,
and nearly 32% by 2050 (United Nations, 2010). Moreover, if the current fertil-
ity rate and immigration situation persist, the old-age support ratio (number of
working-age adults supporting each citizen aged 65 years and above) will fall
from 5.91in 2012 to 2.1 in 2030 (Choo, Lee, Owen, & Jayaratnam, 1990; Loong,
2009). To address the LTC needs of the growing elderly population, the city-
state has been enhancing its LTC services’ capacity and capability by develop-
ing CBLTC models that help the elderly “age in place” (Ministry of Health,
2012). The government has also established Agency for Integrated Care (AIC)
to facilitate the development of the LTC sector and promote care integration in
Singapore (Keith, Wacker, & Collins, 2009). Despite these efforts, the current
CBLTC service utilization rates are as low as 50% (Wee et al., 2014).

LTC services are primarily recommended based on care recipient’s char-
acteristics and needs (Borrayo, Salmon, Polivka, & Dunlop, 2002; de Meijer,
Koopmanschap, Koolman, & van Doorslaer, 2009; Herrera, Lee, Palos, &
Torres-Vigil, 2008; Imai & Fushimi, 2012; Li, Fann, & Kuo, 2011; Okamoto,
Hasebe, & Harasawa, 2007; Park, 2005; Wong, Elderkamp-de Groot, Polder,
& van Exel, 2010), but the involvement of caregivers in the LTC sector is not
negligible (Bookwala et al., 2004; Dooghe, 1992; Keith et al., 2009; Reher,
1998; Reinhard, Given, Petlick, & Bemis, 2008). In both Western and Eastern
contexts, it is suggested that caregivers’ characteristics could be important
determinants for LTC service use, which include their needs, perceptions of
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formal LTC services, as well as recognition that family caregiving efforts can
be complemented by formal LTC service (Borrayo et al., 2002; Grunfeld,
Glossop, McDowell, & Danbrook, 1997; Imai & Fushimi, 2012; Jegermalm,
2006; Lee, Yoon, & Kropf, 2007; Levine, Halper, Peist, & Gould, 2010).
However, most existing literature focuses on institutional-based LTC ser-
vices. There are only a few studies highlighting caregivers’ perception as
determinants of CBLTC service use (Levine et al., 2010), and most of them
are qualitative studies.

In this study, using a national longitudinal survey about CBLTC use in
Singapore, we quantified caregivers’ perception of CBLTC service of four
specific attributes—service quality, social connectedness, convenience, and
affordability, and examined how caregivers’ perception scores are associated
with the utilization of CBLTC services.

Method
Study Population

The study population includes the participants of a three-wave longitudinal
survey on LTC service use in Singapore, which was conducted between
December 2011 and June 2014 by the AIC and Duke-NUS Graduate Medical
School. A random sample of 4,402 patients (Singaporean citizens or perma-
nent residents) and their caregivers from the AIC LTC referral database
between December 2011 and July 2012 was contacted to participate in the
survey. Everyone in the study sample had been referred to a specific type of
LTC service by AIC after a hospitalization episode (index referred service),
which could be a center-based service (day rehabilitation care and dementia
day care), home-based service (home medical, nursing and/or therapy), or
nursing home. After excluding deceased subjects (n = 656), the overall
response rate of the baseline survey was 43% (n = 1,586). There was no dif-
ference in the basic demographic and social-economics characteristics
between the respondents and non-respondents. Baseline face-to-face inter-
views were conducted with dyads of care recipient/proxy and his or her
primary caregiver; these were repeated 6 months and 12 months later. When
care recipients were considered physically and/or cognitively unsuitable to
be interviewed, their main family caregivers were asked to serve as proxies
for the survey. The data collection process and variables included in the
study have been published previously (Wee et al., 2014).

After excluding those referred to nursing home by AIC, the analytic sample
of Wave 1 (baseline) includes 1,416 care recipients/proxies (546 care recipi-
ents, 870 proxies, and 1,333 caregivers); the Wave 2 sample includes 986 care
recipients/proxies (404 care recipients, 580 proxies, and 938 caregivers). In
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this study, caregivers were defined as a family member or friend of the care
recipient who is most involved in decision making regarding care and/or
ensuring the provision of care to the care recipient.

This study was approved by the Institutional Review Board of the National
University of Singapore.

Outcome Variables

The primary outcome variable in this study was whether the care recipient
used the index referred service at the time of each interview. In both waves,
care recipients were considered CBLTC service users if their caregiver
reported that these care recipients used the service that was referred by AIC.
The secondary outcome variable was the type of CBLTC service that caregiv-
ers reported the care recipient was using at the time of each interview, from a
list of five formal and informal services: center-based services, home-based
services, nursing home, foreign domestic workers, and family and friends.

Explanatory Variables

In each wave, whether a particular service was ever used or not, caregivers
were asked to rate their perception of service quality, convenience, social con-
nectedness, and affordability on the Likert-type scale of 1 to 5 (“1” is the worst
and “5” is the best) for each one of five CBLTC services. These perception
scores are the primary explanatory variables in the study and were considered
to be continuous, not ordinal, as the Likert-type scale can often be taken to be
interval (Allen & Seaman, 2007; Baggaley & Hull, 1983; Vickers, 1999).

Covariates

We selected a list of care recipients’ and caregivers’ characteristics in each
wave as covariates based on extant literature on factors related to LTC service
use (Borrayo et al., 2002). Care recipient’s characteristics include age (>64
years, 65-74 years, and <75 years), gender (female), race (Chinese), marital
status (married), housing type (1-2 rooms, 3-4 rooms, and <5 rooms apart-
ment), educational attainment (none, primary school, secondary school and
above), household income (>S$500; S$500-S$1,999; <S$2,000; and don’t
know/refused), Medisave (the medical saving account in Singapore) status,
number of comorbidities (0-1, 2-4, and <5), and number of activities of daily
living (ADL) limitations and instrumental activities of daily living (IADL)
limitations. The level of ADL limitations was assessed based on the Barthel
Index score of 100 (Mahoney & Barthel, 1965) and categorized into three
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groups: low (<80), medium (21-80), and high (>20). The level of IADL limi-
tations was measured by the scale of eight items (Lawton & Brody, 1969) and
categorized into low (none), medium (1-4), and high (5-8) groups.
Caregiver’s characteristics in the analysis include age (>44 years, 45-54
years, 55-64 years, and <65 years), gender (female), race (Chinese), marital
status (married), housing type (1-2 rooms, 3-4 rooms, and <5 rooms apart-
ment), educational attainment (none, primary school, secondary school, and
professional and above), self-rated health measured on a scale of 100 (“100” is
the most healthy), whether or not the care recipient resides with their caregiv-
ers, the number of family members living with the care recipient (none, 1-2,
and >3), whether or not a care recipient has a foreign domestic worker at home,
and the primary decision maker of the care recipient’s LTC service use (care
recipients, caregivers, or joint decision by care recipient and caregivers).

Statistical Analysis

We first compared the baseline care recipients’ and their caregivers’ charac-
teristics between care recipients who were referred to center-based services
to those who were referred to home-based services and used chi-squared test
to test significance of the differences for categorical covariates. Perception
scores of two waves were compared between the referred service users and
non-users in Wave 1; the unpaired Student’s ¢ test was used to test for two-
sample difference.

To evaluate the relationship between caregivers’ perception on CBLTC
services and the referred LTC services use controlling for the covariates dis-
cussed in the previous section, two multivariable logistic regressions models
were used. First, we combined the two waves’ data and applied generalized
estimating equations (GEE) for the multivariable logistic regression to
account for the longitudinal nature of the data (Model 1) and investigated the
association between caregivers’ perception on CBLTC services and the
referred LTC service use in each wave. In addition, to mitigate the possible
reverse causation, we used a multivariable logistic regression to analyze
CBLTC service use status in the second wave with respect to caregivers’
perception on CBLTC service in the first wave (Model 2). Covariates in
Model 2 were based on care recipients’ and caregivers’ responses in Wave 1.
For both Models 1 and 2, we conducted stratified analyses to examine center-
based service users and home-based service users, separately.

Conditional logistic regressions were conducted to evaluate the effect of
caregivers’ perception of each type of LTC service on the care recipients’ cur-
rent service use in each wave. Model 3 adjusted only for the referred LTC
service; Model 4, in addition, adjusted for care recipients’ ADL and IADL
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statuses in both waves. These models took into account that care recipients
could choose from different LTC services.

All analyses were performed in Stata 13 (StataCorp, College Station,
Texas). Statistical significance was set at p value < .05.

Results

Among the 1,416 care recipient-caregiver dyads in the study sample, 792
(56%) and 624 (44%) were referred to center-based and home-based services,
respectively, as their index referred services (Table 1). More than half of care
recipients (52.8%) are 75 years old or older, about 75% (n = 1,061) are
Chinese, and 62% (n = 878) had moderate or severe functional disabilities.
About 58% (n = 814) of caregivers in the study population are 54 years old or
younger, and 67% (n = 952) of the caregivers were female. In all, 42% (n =
590) of the decisions of LTC service use among those who were referred to
CBLTC service were made by caregivers while more caregivers (59%) were
involved with decision making of using home-based LTC services. Less than
10% of the decisions of LTC service use were solely made by care recipients.

About 53% (n = 418) and 25% (n = 142) of those who were referred to
center-based LTC service used the referred service in Waves 1 and 2, respec-
tively (Table 2). The take-up rate is similar for home-based services in Waves
1 and 2, 52% (n = 322) and 27% (n = 109), respectively.

In Wave 1, the perception scores for non-users’ caregivers were consis-
tently significantly lower for all four attributes—service quality, conve-
nience, social connectedness, and affordability—than those given by
caregivers whose care recipients used the referred CBLTC service (Figure 1).
Among these four attributes, caregivers scored affordability the lowest
regardless of their care recipients’ use of the referred CBLTC service.

When combining the data from both waves, caregivers’ perceived service
quality, convenience, and affordability scores were significantly associated
with the referred center-based LTC service use after adjusting for care recipi-
ents’ and caregivers’ characteristics (Table 3, Model 1). Among these three
attributes, however, perceived affordability was the only attribute that was
significantly associated with both center-based and home-based LTC service.
Among those who were followed up in both waves, one point increase in
affordability score, on average, was associated with 1.41 higher odds (95%
CI =[1.26, 1.59]) for a care recipient to use the referred CBLTC service in
each wave. Perceived affordability score was significantly associated with
future utilization of center-based services with odds ratios of 1.34 (95% CI =
[1.03, 1.74]) per point increase in affordability score (Table 3, Model 2).

With regard to all different types of CBLTC service (both formal and
informal) that care recipients reported to use in each wave, service quality,
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Table I. Care Recipients’ and Caregivers’ Baseline Characteristics (%).
Center-based Home-based
services services Total
(n=792) (n=624) pvalue (n=1,416)
Care recipients
Age
64 or less 232 21.3 .096 22.4
65-74 26.5 22.8 24.9
75 or older 50.3 55.9 52.8
Female 55.9 55.9 .999 55.9
Chinese 76.3 732 .154 74.9
Married 53.3 47.0 .020 50.5
Education
None 37.2 473 .001 41.7
Primary 31.7 28.0 30.1
Secondary and above 311 24.7 28.3
Housing Type
HDB with |-2 rooms 8.8 13.6 .001 11.0
HDB with 3-4 rooms 57.0 53.8 55.6
HDB with more than 342 326 33.5
five rooms
Household income (SGD)
<500 35.0 43.8 <.0001 38.8
500-1,999 31.6 22.1 27.4
2,000+ 15.7 14.4 15.1
Don’t know/refused 17.8 19.7 18.6
Medisave enrollment 81.4 70.2 <.0001 76.5
Number of comorbidities
0-1 17.7 20.2 214 18.8
2-4 52.2 47.6 50.1
5 and above 30.2 322 31.1
ADL score
Low 48.7 24.5 <.0001 38.1
Medium 37.5 24.5 31.8
High 13.8 51.0 30.2
IADL score
Low 24.4 15.1 <.0001 20.3
Medium 34.6 18.1 27.3
High 41.0 66.8 52.4
Number of family members living with CR
0 3.9 6.4 .072 5.0
1-2 41.7 38.5 40.3
3+ 54.4 55.1 54.7

(continued)
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Table I. (continued)

Center-based Home-based
services services Total
(n=792) (n=624) pvalue (n=1,416)

Having a maid 40.8 54.2 <.0001 46.7
Primary decision maker
CR 9.0 7.1 <.0001 82
CG 43.1 59.4 50.2
Joint 479 335 41.6
Caregivers
Age
44 or less 26.3 24.9 264 25.7
45-54 332 30.0 31.8
55-64 22,6 234 23.0
65 or older 17.9 21.7 19.6
Female 67.8 66.5 .606 67.2
Chinese 72.1 68.4 133 70.5
Married 67.9 62.0 .021 65.3
Education
None 3.5 5.1 391 4.2
Primary 14.3 15.4 14.8
Secondary 50.3 49.8 50.0
Professional and above 319 29.7 31.0
Housing
HDB with 1-2 rooms 4.8 6.6 336 5.6
HDB with 3-4 rooms 50.7 49.0 50.0
HDB with more than 5 44.5 44.4 44.4
rooms
Caregivers’ self-rated health
80 or above 56.3 583 211 572
70-80 229 19.1 21.2
70 or below 20.8 22.6 21.6

Note. p values are based on chi-square test for categorical variables. HDB = Housing and
Development Board; ADL = activities of daily living; IADL = instrumental activities of daily
living; CR = care recipient; CG = caregiver; SGD = Singapore Dollars.

convenience, and affordability scores were also significantly associated with
current LTC use in both waves after adjusting for their index referred CBLTC
service (Table 4, Model 3). For example, for each one-point increase in
affordability score, the odds that a care recipient would use the corresponding
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Table 2. Use of the Baseline Referred CBLTC Service.

Center-based services Home-based services
Day Dementia day = Home Home Home

rehabilitation care medical nursing therapy

Wave | (N) 663 129 89 444 91
Users 357 (53.9) 61 (47.3) 50 (56.2) 232 (52.3) 40 (44.0)
Non-users 306 (46.1) 68 (52.7) 39 (43.8) 212 (47.7) 51 (56.0)

Wave 2 (N) 480 96 56 294 60
Users 114 (23.8) 28 (29.2) 19 (33.9) 80 (27.2) 10 (l6.7)

Non-users 366 (76.2) 68 (70.8)  37(66.1) 214(72.8) 50 (83.3)

Note. Percentages of the service use are reported in parentheses. CBLTC = community-based
long-term care.

Center-Based Services Home-Based Services

5 5

45
4 4
35 35
3
25 25
2 2
15 15
1
05 05
0 0

Service Quality  Convenience Social Affordability Service Quality  Convenience Social Affordability
Connectedness Connectedness

w

Figure |. Perception scores of CBLTC services in each wave by Wave | referred
CBLTC service use status.

Note. Darker bars indicate the scores by respective referred LTC service non-users,

and lighter bars indicate the scores by respective referred LTC service users. CBLTC =
community-based long-term care; LTC = long-term care.

type of CBLTC service in each wave increased by 1.31 times (95% CI =
[1.19, 1.44]). After further adjusting for care recipients’ ADL and IADL sta-
tuses, perceived affordability retained its significant association (OR = 1.40;
95% CI = [1.21, 1.63]) with the current CBLTC service use in each wave
(Table 4, Model 4).

Among those who were referred to any CBLTC services and used the ser-
vices in Wave 1, those who continued using the services in Wave 2 scored
significantly higher on convenience than those who stopped using the services
(see Table Al of the appendix). In addition, among those with home-based
LTC service referrals and who did not use the service in Wave 1, those who
started to use the service in Wave 2 scored higher on affordability than those
who continued not using the service in Wave 2.
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Table 3. Odds Ratios of Referred CBLTC Service Use on Caregivers’ Perception
Scores.

Model | Center-based services Home-based services
N =875 N =650
Service quality 1.34%[1.06, 1.70] 1.18 [0.89, 1.15]
Convenience 1.31*%[1.08, 1.60] 1.22 [0.96, 1.54]
Social connectedness 1.21 [0.99, 1.48] 0.92 [0.75, 1.13]
Affordability 1.40%% [1.18, 1.66] |42 [1.19, 1.69]
Model 2 N = 406 N =264
Service quality 1.1210.77, 1.63] 1.32[0.81, 2.15]
Convenience 1.25 [0.91, 1.73] 0.70 [0.44, 1.10]
Social connectedness 1.22 [0.89, 1.67] 1.50[0.97, 2.32]
Affordability 1.34%[1.03, 1.74] 1.05 [0.77, 1.42]

Note. Models | and 2 adjusted for care recipients’ age, gender, housing, education, number of
comorbidities, ADL and IADL statuses, income, Medisave status, and caregivers’ age, gender,
housing, health, number of family members in the household, decision, and whether or not
care recipients have a maid. CBLTC = community-based long-term care; ADL = activities of
daily living; IADL = instrumental activities of daily living.

*p <.05. *p < .0l.*p < .001.

Table 4. Odds Ratios of CBLTC Service Use on Caregivers’ Perception Scores.

Model 3 Model 4

N =5,263 N=3,180
Service quality 1.15% [1.00, 1.31] 1.12]0.91, 1.38]
Convenience 1.16%[1.03, 1.31] 1.16 [0.96, 1.41]
Social connectedness 1.08 [0.96, 1.21] 0.96 [0.81, 1.14]
Affordability 1317119, 1.44] 1.40%% [1.21, 1.63]

Note. Model 3 adjusted for the index referred service type; Model 4, in addition, adjusted for
care recipients’ ADL and IADL statuses. CBLTC = community-based long-term care; ADL =
activities of daily living; IADL = instrumental activities of daily living.

*p < .05. *¥*p < .001.

Discussion

In this study, we found that only about half of the respondents took up the
referred CBLTC services, and the referred CBLTC service use was decreased
by almost half after 6 months in comparison with the baseline, despite preva-
lent physical and/or cognitive impairment in our study population. Taken
together with the findings from earlier studies (Longo, Salvatore, & Tasselli,
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2012; Stuart & Weinrich, 2001; Wee et al., 2015), this evidence reflects
Singaporean traditional cultural value of patrilineal family structure and
shows that many care recipients sought informal long-term caregiving sup-
port from their kin first (Ow, Tan, & Goh, 2004).

In addition, our results confirmed family caregivers’ crucial role in LTC
service decision making as more than 90% of the decisions about CBLTC
services use were made by caregiver alone or jointly with care recipients.
Therefore, it is important to consider family caregivers’ attitudes toward
CBLTC service use to improve the current policies and practices, to develop
programs that are more reflective of caregivers’ preferences and perceptions
of the service, and to reform the current financing system to better support
and complement informal caregiving.

Our results suggest that caregiver’s perceptions on service quality, conve-
nience, and affordability were significantly associated with their contempo-
raneous referred LTC service utilization, and perceived affordability remained
its significant association with the future referred service use for all CBLTC
services as well. The perceived social connectedness score was not signifi-
cantly associated with the use of CBLTC services although the average per-
ceived social connectedness score among the referred CBLTC service users
was higher (Figure 1). Among the four attributes—service quality, conve-
nience, social connectedness, and affordability—affordability had the lowest
mean scores regardless of care recipients’ use of CBLTC services.

Interestingly, in this study population, perceived affordability may not
necessarily positively correlate with household income. One explanation is
that subgroups of this population may fall into the “sandwich class,” a range
of household incomes that is just above government subsidy line. For exam-
ple, a household income of just over S$2,000 is low compared to Singapore’s
median household income but does not qualify members of the household for
government subsidies. Our study findings call for special attention to this
neglected lower middle income sub-group.

Also, at Wave 1, CBLTC services in Singapore could have been less
affordable to the lower middle income group. However, a more generous
government subvention came into effect in July 2012 for all intermediate and
LTC (up to 80% subsidies) services (Ministry of Health, 2014), which might
have improved this group’s access to CBLTC services. It will be worthwhile
to further investigate if the new financing framework effectively increased
use of community-based LTC services.

As the first comprehensive study on long-term care use in Singapore, this
study includes the following advantages: (a) a nationally representative sam-
ple in a longitudinal design (two waves), (b) quantitative measures of care-
givers’ perceptions of LTC services, (c) a large sample comprising of both the
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care recipient and their main informal caregivers who made decisions regard-
ing care arrangements, and (d) consideration of both care recipients and care-
givers’ characteristics with respect to LTC service use. However, this study
also has several limitations. First, caregivers’ self-reported service utilization
status may not be accurate. Second, the study only examines service uptake
without accounting for the amount of the service use. Last, the survey
response rate was lower than 50%. This might be due to the characteristics of
the study population, which was mostly composed of the elderly with recent
hospitalizations but recruited from the community. Due to the low response
rate, the results may not be entirely generalizable. However, the non-respon-
dents and respondents had similar levels of intention to use LTC services.

The rapid population aging has shifted the traditional institution-based LTC
service delivery paradigm to a more integrated and community-based structure
in many developed and developing countries. The United States had enacted a
federal Medicaid Home- & Community-Based Services (HCBS) 1915(c)
waiver program with the passage of section 2176 of the Omnibus Budget
Reconciliation Act (OBRA) of 1981, which enables the millions of elderly to
receive LTC services and supports in their home or community rather than in an
institutional setting (Medicaid, 2014). Many European countries like Denmark
and Italy had also expanded CBLTC services since the early 1980s by providing
various types of home assistance services and reforming the reimbursement and
incentive policies (Longo et al., 2012; Stuart & Weinrich, 2001). In China,
recent national policy initiatives have outlined three tiers of social services for
the aged: home-based care as the “basis,” community-based services as “back-
ing,” and institutional care as “support” (Feng, Liu, Guan, & Mor, 2012).

The similar transition in LTC service delivery and financing structure has
taken place in Singapore to accommodate its unprecedentedly aging popula-
tion, especially among those with chronic conditions or those recovering
from acute medical episodes with their caregivers in the community
(Government of Singapore, 2014). In light of this, this study comprehen-
sively investigated CBLTC service utilization patterns in a nationally repre-
sentative sample of both care recipients and their primary informal caregivers.
This is the first study to our knowledge that measures caregivers’ perception
of CBLTC services and examines how caregivers’ perception scores are asso-
ciated with the utilization of CBLTC services. In conclusion, caregivers criti-
cally contribute to the decision of CBLTC services utilization, and their
perceptions toward these services are significantly associated with the ser-
vice uptake. More integrated and multi-perspective LTC models, which
address both care recipients’ needs and caregivers’ preferences and percep-
tions (Pennsylvania Intra-Governmental Council on Long-Term Care, 2002),
will promote uptake of services that enhance the lives of individuals with
functional disabilities and their caregivers.
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