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Abstract

Background: There is limited evidence on the patterns of health care use among older adults in Singapore over the past
decade.

Objective: This study examines whether the proportion of specific services used within sociodemographic subgroups, the
factors associated with health care use, and the network structure of health care use have changed over a decade.

Methods: We used data from 2 repeated nationwide cross-sectional surveys of Singapore residents aged 60 years and older,
conducted in 2013 (n=2565) and 2023 (n=2010). Health care service use was obtained from an adapted version of the Client
Service Receipt Inventory and analyzed using multivariable logistic regression and network analysis.

Results: The most significant changes between 2013 and 2023 were in the proportions of older adults who had consulted
private hospital/clinic doctors (decreased by 4.6 percentage points; n=655, 26.5% vs n=425, 21.9%; P=.02), consulted public
and private dentists (increased by 6.4 percentage points; n=215, 11.6% vs n=269, 18%; P<.001), and had health insurance
(increased by 26.9 percentage points; n=1312, 59.9% vs n=1697, 86.8%; P<.001). Those diagnosed with high blood pressure
and diabetes were more likely to consult primary care doctors, while those diagnosed with dementia and heart problems were
more likely to consult public hospital doctors and health workers, visit emergency departments, and require hospitalization
services in both 2013 and 2023. We also found that those diagnosed with dementia were more likely to visit intermediate and
long-term care services in both 2013 and 2023. Network analysis revealed that there were strong connections between respite
care, nursing homes, and hospital admissions in 2023.

Conclusions: This study provides important data on population-level changes in health care usage among older adults across
the decade from 2013 to 2023, which will help policymakers ensure better health care delivery for older adults.
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Introduction

Background

The number of older adults aged 65 years and older is
projected to more than double from 771 million in 2022 to
1.6 billion by 2050 [1], suggesting that the world’s population
is aging. Aging has been associated with cognitive problems,
such as mild cognitive impairment (MCI) and dementia [2,3].
A previous systematic review and meta-analysis found that
the global prevalence of MCI was 15.56% [3], while the
Global Burden of Disease study suggests that the number of
people living with dementia will increase from 57.4 million in
2019 to 152.8 million by 2050 [4]. It has also been repor-
ted that aging is associated with an increase in multimorbid-
ity, which requires complex medical management [5]. The
complexity of managing multiple health issues and the need
for frequent medical attention and management have led to
significant increases in health care use, including ambulatory
services [6].

Health care use patterns among aging populations are often
interpreted through the Andersen Behavioral Model of Health
Services Use, which emphasizes the interplay of predisposing
characteristics (such as age, gender, ethnicity, and education
level), enabling factors (including health insurance cover-
age, income, and geographical access to care), and need
factors (eg, the presence of chronic conditions, such as
dementia, hypertension, and diabetes) [7,8]. Although this
framework has guided international research for decades,
population-level evidence on how these factors evolve over
time in multiethnic Asian contexts remains limited. Singapore
provides a unique opportunity to examine how predisposing,
enabling, and need factors shape health care use patterns
across a decade of rapid demographic change and substantive
policy reform.

Singapore is a city-state in Southeast Asia inhabited by a
multiethnic population that is predominantly Chinese (74%),
followed by Malay (13.5%), Indian (9%), and other ethnic
groups (3.4%). Singapore is among the fastest-aging countries
in the world. The country is experiencing rapid population
aging, with the proportion of citizens aged 65 years and
above projected to increase from 12.4% in 2014 to 24.1%
by 2030 [9,10]. To meet the needs of an aging popula-
tion, the government has formed a Ministerial Committee
on Aging (MCA) to coordinate government policies and
programs relating to population aging in Singapore. The
MCA has launched 2 Action Plans for Successful Aging in
2015 and 2023 as part of the national blueprint to enable
Singaporeans to age well. These include increasing access
to aged care services, improving health care affordability
through the Pioneer Generation (PG) and Merdeka Genera-
tion (MG) packages, providing more senior-friendly homes,
and enhancing public infrastructure [9,11].

Singapore’s health care system is a mixed public-private
model [12]. Public institutions such as primary care poly-
clinics and hospitals provide most of the subsidized care
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through schemes like MediShield Life and CareShield Life,
while private clinics and hospitals operate on a fee-for-service
basis. To strengthen preventive care, the Ministry of Health
launched HealthierSG, a national strategy that encourages
enrollment with family doctors and closer integration of
public and private providers [13]. The intent is to ensure
regular screening, referrals to lifestyle interventions, and
management of chronic conditions.

PG and MG packages were introduced by the government
to support older adults with their medical bills and pro-
vide additional benefits, including annual MediSave top-ups,
MediShield Life and CareShield Life premium subsidies,
and outpatient care subsidies. CareShield Life, introduced
in 2020, is the enhanced successor to ElderShield. It offers
higher monthly payouts and lifetime coverage for individuals
with severe disabilities; however, it applies only to those who
turned 30 years old in 2020 onward or later. ElderShield
is a long-term care insurance scheme for Singapore citizens
and permanent residents who turned 40 years old before
2020, providing monthly cash payouts to support long-term
care needs. Older cohorts may remain on ElderShield unless
they opt into CareShield Life. MediShield Life and Care-
Shield Life are national health and long-term care insurance
schemes, respectively.

Given the demographic changes and numerous govern-
ment initiatives implemented in recent years, it is impor-
tant to examine how health care use patterns among older
adults have evolved across this decade of demographic and
policy change and what sociodemographic and clinical factors
explain persistent disparities in service use.

Objectives

The objective of the study is to examine changes in health
care use patterns among older adults between 2013 and 2023.
Specifically, we aim to determine whether the proportion of
specific services used within sociodemographic subgroups
has changed; the factors associated with health care use have
shifted; and the network structure of health care use has
evolved over a decade.

Methods

Study Design and Setting

The Wellbeing of the Singapore Elderly (WiSE) 2023 study
was conducted following the same methodology as the
WiSE 2013 study [14,15]. WiSE 2023 and WiSE 2013 are
population-based, cross-sectional epidemiological studies that
included Singapore residents aged 60 years and older living
in Singapore. These surveys used a sampling frame based
on a national population registry database of all citizens and
permanent residents in Singapore, which is updated regularly.
A probability sample was selected using a disproportionate
stratified sampling design with 12 strata defined by ethnicity
(Chinese, Malay, Indian, or others) and age group (60-74 vy,
75-84 y, 85 y and older). Residents aged 85 years and older,
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Malays, and Indians were oversampled to ensure sufficient
sample size for subgroup analysis.

Ethical Considerations

The study procedures were approved by the relevant ethics
committees (National Healthcare Group [NHG] Domain
Specific Review Board [DSRB]; Ref: 2020/01400), and
all participants or their legally acceptable representatives
(where applicable) gave written informed consent before the
initiation of the study. All participant data were deidentified
prior to analysis, with no personally identifiable information
retained. Data were stored on secure, password-protected
servers accessible only to authorized members of the research
team. Participants received a cash reimbursement of SGD $50
(SGD $1=US $0.78 as of October 12, 2026) upon completion
of the interview.

Outcomes

Information on health care service use was obtained from
an adapted version of the Client Service Receipt Inventory
(CSRI) [16]. The CSRI is a standardized instrument used to
collect detailed information on the types and frequency of
health and social care services used by respondents over the
past 3 months. Data on health care use were self-reported
by participants. In this study, we focused on direct medi-
cal care services, which refer to care provided by health
professionals in the public or private sector, in outpatient
or inpatient settings. This included health care services
from public primary care doctors (polyclinic doctors), public
hospital doctors (ie, doctors employed by the government),
other public hospital health care workers (eg, physiothera-
pists, psychologists, nurses, medical social workers), private
hospital/clinic doctors (eg, general practitioners [GPs]), other
private health care workers (eg, physiotherapists, psycholo-
gists, nurses), public and private dentists, traditional healers,
hospitalization in public or private hospitals, health insurance,
and admissions to the emergency department.

Covariates

Data on health conditions were captured by asking partici-
pants whether a doctor had ever diagnosed them with any
of the following conditions: dementia, hypertension (high
blood pressure [HBP]), heart problems, stroke, diabetes, or
transient ischemic attacks (TIAs). Multimorbidity (label as
Morbidity in Figure 1) was defined as the presence of
three or more chronic conditions. Data on sex, age group
(60-74, 75-84, =85), ethnicity (Chinese, Malay, Indian, and
others), marital status (never married, married, widowed,
divorced/separated), educational level (none, some but did
not complete primary, primary, secondary, and tertiary),
employment status (employed, unemployed, and economi-
cally inactive, ie, homemakers and retirees), income (received
income or no income), and smoking status(ever or never
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smoked) were also collected. Consistent with the Andersen
Behavioral Model of Health Services Use, the sociodemo-
graphic variables (sex, age, ethnicity, educational level, and
employment status) were treated as predisposing factors,
and doctor diagnosed chronic conditions (dementia, hyperten-
sion, heart problems, stroke, diabetes, and TIAs) as need
factors, whereas enabling factors (national health insurance
and long-term care insurance coverage and related subsidies)
were examined at the population and policy levels; this
framework guided the selection of correlates entered into the
multivariable models and the interpretation of the observed
changes.

Statistical Analysis

Statistical analyses were carried out using the Stata (version
13.0; StataCorp LLC) and R (version 4.3.1; R Foundation
for Statistical Computing). To account for the stratified,
disproportionate sampling design and ensure that the survey
estimates were representative of the older adult population
in Singapore, weighted survey data were used to estimate
health care service use and to describe the sociodemographic
profile of the older adult population. A %> test was used to
examine changes in the proportion of health care use between
the 2 surveys and within each sociodemographic subgroup.
A series of multivariable logistic regression analyses were
used to examine sociodemographic and clinical correlates of
each health care service use within each survey year. Standard
errors for logistic regression analyses were estimated using
a Taylor series linearization method, while ¥ tests were
Rao-Scott corrected to obtain design-adjusted test statistics
and P values, accounting for the complex survey design. A
network analysis was used to explore the network structure
of health care service use and the centrality indices by
fitting Ising models to the data using the IsingFit R-package
[17] and subsequently visualized and assessed the accuracy
of edge weights by nonparametric bootstrapping using the
qgraph and bootnet R-packages [18] version 4.3.1. All
differences were evaluated using 2-sided tests, with statistical
significance set at P<.05.

Results

Descriptive Statistics

A total of 4575 older adults were included in the final sample,
with response rates of 65.6% and 62.7% in 2013 and 2023,
respectively. Multimedia Appendix 1 shows the sociodemo-
graphic distribution of the older adult population in 2013 and
2023. The most frequently reported health care use catego-
ries among older adults in 2023 were primary care doctors
(n=932, 44.5%), followed by public hospital doctors (n=678,
31.3%) and private hospital/clinic doctors (n=425, 21.9%;
Table 1).
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Table 1. Percentage of health care use among older adults in 2013 and 2023.

Abdin et al

Service 2013, n (%) 2023, n (%) % Difference P value
Primary care doctors 1082 (42.2) 932 (44.5) 24 28
Public hospital doctors 749 (28.6) 678 (31.3) 2.7 17
Other public hospital health care workers 121 (4.0) 157 (5.9) 19 04
Any public hospital doctors or health care workers 777 (29.4) 698 (32.2) 2.8 .16
Private hospital/clinic doctors 655 (26.5) 425 (21.9) —4.6 02
Other private health care workers 29 (1.6) 31(1.6) -0.1 90
Any private hospital/clinic doctors or health care workers 673 (27.6) 438 (22.3) -S54 005
Public and private dentists 215 (11.6) 269 (18.0) 6.4 <.001
Traditional healers 144 (10.4) 105 (84) =20 14
Day care center 19 (0.7) 32(1.2) 0.5 22
Respite care and nursing home 24 (0.7) 33(0.7) 0.0 94
Intermediate or long-term care 43 (14) 65 (1.9) 0.5 26
Medications 2109 (80.9) 1620 (78.1) 2.8 13
Hospitalizations 156 (4.5) 152 (4.4) -0.1 95
A&E? 135 (4.3) 129 (5.1) 0.7 40
Health insurance 443 (25.7) 528 (36.8) 11.2 <.001
MediShield/MediShield Life (from November 1, 2015, onward) 1127 (56.6) 1626 (89.7) 33.1 <.001
ElderShield 442 (24.1) 783 (51.6) 275 <.001
Any health insurance 1312 (59.9) 1697 (86.8) 26.9 <.001

4A&E: accident and emergency.

Changes in the Proportion of Health Care
Use Among Older Adults Between 2013
and 2023

The percentage of older adults who consulted other public
hospital health care workers increased significantly from
4.0% in 2013 to 5.9% in 2023 (increased by 1.9 percent-
age points; P=.04). The most significant changes between
2013 and 2023 were in the proportions of older adults who
had consulted private hospital/clinic doctors (decreased by
4.6 percentage points; P=.02), who had consulted public or
private dentists (increased by 6.4 percentage points; P<.001),
and who had health insurance (increased by 26.9 percentage
points; P<.001), including MediShield and ElderShield.

Table 2 shows the changes in the percentage of health
care use within each sociodemographic subgroup between
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2013 and 2023. The percentage of Indians who had con-
sulted primary care doctors increased significantly from
46.8% in 2013 to 54.2% in 2023 (an increase of 7.4 per-
centage points; P=.02), while the percentage of Malays who
had consulted public hospital doctors and health workers
increased significantly from 22.2% in 2013 to 28.3% in 2023
(an increase of 6.1 percentage points; P=.02). The largest
reduction in private hospital/clinic consultations was observed
among those who had below primary education, those with
secondary education, those who were employed, and those
aged 60 to 74 years. The largest increase in consultations with
government and private dentists was among homemakers,
those with no formal education, those with below primary
education, and the widowed. For intermediate and long-term
care, the largest increase was observed among those with no
formal education, those with below primary education, those
aged 75-84 years old, and Indians.
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Sociodemographic and Clinical
Correlates of Health Care Service Use in
2013 and 2023

Figure 1 presents the significant sociodemographic and
clinical correlates of each type of health care service use
in 2013 and 2023, whereas Multimedia Appendix 2 shows
the complete set of sociodemographic and clinical factors
for each health care service use in both years. We found
that certain sociodemographic and clinical factors remained
significantly associated with health care service use over
time. For example, after adjusting for all covariates in the
multivariable logistic regression analysis, those of Malay

Abdin et al

ethnicity (vs Chinese) were less likely to consult primary
care doctors, while those who had HBP and diabetes were
more likely to consult primary care doctors in both 2013 and
2023. We found that those diagnosed with dementia or heart
problems and those retired (vs employed) were more likely
to consult public hospital doctors and health workers in both
2013 and 2023. We also found that those diagnosed with
dementia were more likely to use intermediate and long-term
care in both 2013 and 2023. Furthermore, those of Malay and
Indian ethnicity (vs Chinese) and with lower education (none,
some, primary vs tertiary) were less likely to consult public
and private dentists in both 2013 and 2023.

Figure 1. Significant sociodemographic and clinical correlates of each health care service use in 2013 and 2023. A&E: accident and emergency;

HBP: high blood pressure; TIA: transient ischemic attack.
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The Network Structure of Health Care
Service Use in 2013 and 2023

Figure 2 shows the pattern of the network structure of health
care service use among older adults in 2013 and 2023, while
Multimedia Appendix 3 shows the 95% bootstrapped CIs for
all edge weights or connections among health care services.
Each node in the network depicts a health care service use,
and each edge represents a bidirectional partial relationship
between services, after controlling for all other associations

Abdin et al

in the network. In 2023, there was a strong positive connec-
tion between the use of emergency department visits and
hospital admissions, followed by strong connections between
hospital admissions and respite care and nursing homes and
between MediShield and ElderShield insurance. In 2013, a
strong positive connection was observed between emergency
department visits and hospital admissions, followed by strong
positive connections between MediShield and ElderShield
and between primary care doctor and medication use.

Figure 2. The pattern of the network structure of health care service use among older adults in 2013 and 2023.
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Discussion

Principal Findings

In this study, we compared 2 nationwide cross-sectional
surveys of older adults conducted 10 years apart and
identified three main findings. First, the types of health care
older adults used changed over the decade. Fewer people
went to private hospitals or clinics, while more people
used dental services and were covered by national health
insurance and long-term care insurance. Second, the factors
associated with health care use were broadly consistent across
the 2 surveys; health problems such as dementia, HBP,
and diabetes were the strongest correlates of service use.
Meanwhile, certain groups such as Malays, Indians, and
people with lower education continued to face gaps in dental
and preventive care. Third, the network structure of health
care use changed over the decade, showing stronger and more
stable connections among services in 2023. Strong networks
appeared between respite care, nursing homes, and hospital
admissions, showing that these services were being used
together more often in 2023.

Our results align closely with the Andersen Behavioral
Model of Health Services Use [7], where need factors such
as dementia, hypertension, and diabetes were the strongest
and most consistent predictors of service use across both
survey waves, while predisposing factors such as ethnicity
and education explained persistent disparities in dental and
preventive care use. The substantial expansion of enabling
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factors over the decade, particularly with MediShield Life
and CareShield Life coverage, corresponds directly with the
observed population-level shifts in insurance uptake and the
reduction in private provider use.

The findings of this study have relevance beyond
Singapore. Singapore’s experience offers valuable lessons,
especially for other rapidly aging middle- and high-income
settings, including South Korea, Taiwan, Japan, and parts of
the Middle East, where demographic aging is accelerating but
repeated, population-level data on health care usage patterns
remain sparse. Four insights may have broad generalizability.
First, mandatory enrollment in basic health insurance such as
MediShield Life, combined with expanded voluntary uptake
of long-term care insurance among older cohorts, can rapidly
and substantially expand population-level coverage within a
short policy time frame [19,20]. Second, expansion of health
care subsidies and financial incentives can substantially shift
use patterns across public and private sectors, highlighting
how strongly cost drives health care decisions [19,20]. Third,
network analysis provides a valuable and underused tool for
detecting structural changes in care integration pathways at
the population level. Finally, the persistent ethnic disparities
in dental service use observed in this study are relevant to
multiethnic societies globally, where minority populations
continue to face access barriers that policy interventions have
not fully overcome [21].
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Changes in the Proportion of Health Care
Use

This study examined population-level changes in health
care use among the older adult population in Singapore
between 2013 and 2023. Over this 10-year period, primary
care doctors and public hospital doctors remained the most
commonly used health care providers among older adults in
Singapore, underscoring their central role in the health care
delivery system in Singapore. We found that the propor-
tion of older adults who visited private hospitals or clinic
doctors declined significantly in 2023 (a decrease of 4.6
percentage points; P=.02), suggesting a shift in health care—
seeking behavior. This trend may reflect the impact of
public health initiatives, including expanded subsidies and
improved accessibility and capacity of primary care services
and community hospitals nationwide. The increasing reliance
on public health care resources among older adults aligns
with national strategies such as HealthierSG [19] and the
expansion of Community Health Assist Scheme (CHAS)
subsidies. Such a shift has the potential to enhance equity
in health care access, reduce out-of-pocket expenditures,
and optimize resource use. Policymakers should continue to
monitor these trends to ensure that public health care services
remain adequately resourced and responsive to the evolving
needs of Singapore’s aging population.

Notably, we observed a significant increase in the use
of dental services, likely driven by government subsidies
for private clinics through the introduction of CHAS dental
benefits in 2012. Additionally, we observed a substantial
increase in health insurance coverage among older adults
following the implementation of national health insurance
schemes, including MediShield Life [22]. MediShield Life
was introduced on November 1, 2015, and covers all
Singapore Citizens and Permanent Residents. The marked
increase in long-term care insurance coverage in 2023 (27.5
percentage points) may reflect both continued ElderShield
coverate among younger cohorts, and voluntary uptake of
CarShiled Life along generous subsidies and incentives may
have further increased long-term care insurance coverage.

Emergency department visits and hospitalizations were
among the least frequently used direct medical services
among older adults in Singapore. The proportion of hospi-
talizations (4.5% in 2013 and 4.4% in 2023) in our study
was slightly higher than that in South Korea (2%) and
lower than in Mexico and the United States (>5%) [23].
The lower rates of hospitalizations and emergency depart-
ment visits among the older adult population may reflect
the combined effects of system-level and population-level
factors, including improvements in the quality of primary
care as well as broader health determinants, population health
improvements, expanded insurance coverage, and changes in
care integration [19,24]. Previous studies have suggested that
stronger primary care systems are generally associated with
better population health outcomes, including lower rates of
hospitalization and mortality [25,26]. These findings highlight
the importance of continued investment in primary care to
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support healthy aging and reduce the burden on acute care
services.

Subgroup-Level Changes and Factors
Associated With Health Care Use

In the multivariate analysis, we found that older adults with
high blood pressure and diabetes were more likely to consult
primary care doctors in both 2013 and 2023, suggesting
a significant role of primary care in treating patients with
these conditions. In Singapore, primary care institutions have
adopted the Chronic Care Model (CCM) for care delivery
[27]. Previous studies have reported that the CCM is an
effective framework for improving the quality of diabetes
and hypertension care in primary care settings [28]. More-
over, diabetes is one of the chronic conditions projected to
increase health care expenditure and lead to greater produc-
tivity losses in Singapore [29] due to an uptrend in dia-
betes-related complications [30]. Hence, improving service
delivery and increasing awareness through ongoing national
campaigns such as the “War on Diabetes” [31] to promote
active lifestyles, early screening and intervention, and better
disease control should continue to combat diabetes and help
the older adult population live healthier.

Our findings showed that those diagnosed with demen-
tia and heart problems were more likely to consult public
hospital doctors and health care workers in both 2013 and
2023. We also found that those diagnosed with dementia were
more likely to visit intermediate and long-term care serv-
ices in both 2013 and 2023. Dementia is a complex condi-
tion that requires a multidisciplinary team with specialized
expertise and resources, including geriatric specialists from
public hospitals. It has been suggested that patients with
dementia are frequently admitted as emergency cases [32,33].
Similarly, heart problems are complex conditions that often
require cardiologists and specialized services, such as cardiac
rehabilitation programs that are available in public hospitals.

Malay older adults were consistently less likely to consult
primary care doctors and public or private dentists in both
2013 and 2023. They were also less likely to use pub-
lic hospital doctors and health workers and health insur-
ance in 2013. This pattern suggests lower overall health
care use among Malay older adults compared to their
Chinese counterparts, potentially reflecting disparities in
health literacy, life expectancy, and cultural differences in
health beliefs and health-seeking behavior. For example, the
National Population Health Survey 2024 [34] reported that
the Malay ethnic group consistently exhibited the lowest rates
of screening uptake for diabetes, hypertension, and high blood
cholesterol compared to their Chinese and Indian counter-
parts [34]. Guo et al [35] similarly projected that the lowest
lifetime healthcare expenditure among Malay older adults,
despite a higher chronic disease burden, which attributed to
shorter life expectancy. In contrast, Indian older adults were
more likely than their Chinese counterparts to be admitted
in 2023. This finding is consistent with Guo et al [35]
projection that lifetime healthcare expenditure would be the
highest among Indian older adults in Singapore, which may
be attributed to the relatively higher prevalence of chronic
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medical conditions such as diabetes and hypertension in this
group [36,37], as well as lifestyle factors.

Older adults with lower education showed a larger
reduction in private hospital/clinic consultations and a greater
increase in government and private dental consultations,
as well as intermediate and long-term care. These patterns
suggest a shift away from private providers toward subsidized
public services, likely influenced by CHAS dental benefits
and expanded subsidies under HealthierSG. The increased use
of long-term care reflects the vulnerability of less educa-
ted groups, underscoring the importance of schemes like
CHAS dental benefits and HealthierSG in reducing barriers to
accessing care. Importantly, these initiatives are supported by
a multipronged communication effort. For example, eligible
seniors often receive direct mail and SMS invitations to
enroll in HealthierSG and to understand their CHAS, PG, and
MG card benefits. Information is also disseminated through
official government websites (eg, Ministry of Health [MOH]
and HealthierSG), as well as the HealthHub and Healthy 365
mobile apps, which provide digital health plans and activ-
ity tracking. At the same time, traditional methods remain
crucial for reaching less tech-savvy seniors, complemented by
dedicated helplines such as the MOH hotline and the CHAS
hotline, which offer personalized assistance for enrollment
and subsidy queries.

Network Analyses

Our network analysis shows that there were strong connec-
tions among emergency department visits, hospital admis-
sions, and seeing public hospital doctors in both 2013
and 2023. Interestingly, we only observed strong connec-
tions between respite care and nursing homes and hospital
admissions in 2023. This finding is consistent with a previous
study, which indicated that higher hospital admissions and
transfers to hospital for acute care were common among
nursing home residents [38]. This suggests a significant shift
in service use, which warrants further investigation. Boot-
strapped CI findings showed that there were more significant
and stable network connections between health care services
in 2023 than in 2013. This finding could be related to
the broadened health care coverage and expansion of care
integration between multidisciplinary teams from primary
care, public hospitals, and intermediate and long-term care

Abdin et al

institutions for the older adult population in Singapore.
However, further studies using network analysis from a
qualitative perspective might be needed to better understand
this relationship [39].

Limitations and Strengths

The present study has some limitations that must be con-
sidered while interpreting the findings. First, data on direct
health care use were self-report, which may be influenced by
recall and memory biases. Second, the edge weights in the
network analysis, which represent the strength of co-utiliza-
tion between health care services, may be influenced by small
sample sizes. Health care services with low usage (eg, day
care, respite care, or intermediate and long-term care) were
reported by relatively few respondents, which could affect
the stability and interpretability of their associated edges.
While all edges reflect observed co-occurrence patterns,
those derived from smaller subsamples should be interpreted
with caution. To address this, we applied bootstrapping to
enhance the robustness of our estimates. Notwithstanding
the limitations, the present study has notable strengths: the
data comprise 2 large, nationally representative, multiethnic
samples, and a comprehensive assessment of service use was
conducted using standardized instruments for comparability
with other population-based studies.

Conclusions

Our study findings address important gaps in the literature on
health care use in aging populations. To our knowledge, this
is one of the few studies to provide repeated cross-sectional,
population-level estimates of direct health care service use a
decade apart in a multiethnic Asian older adult population
and the first to apply network analysis methods to understand
the links between different types of health care services used
by older adults in Singapore. These findings contribute to
3 bodies of evidence: health care system responsiveness to
population aging, equity research on persistent and emergent
disparities in service access, and methodological work on
network analysis approaches to understanding care integra-
tion. Future research should examine whether observed trends
are sustained and whether care integration initiatives translate
into improved health outcomes for older adults.
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