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ABSTRACT

Introduction: To examine how ageing research in medical and social domains in Singapore
has transformed over time, this scoping review examined the number, types and characteristics
of journal publications on ageing in Singapore from 2008 to 2018.

Methods: Using relevant search terms, articles were extracted from multiple databases and
then screened and reviewed for eligibility and inclusion by independent reviewers. Data such
as title of the study, authors, year of publication, name of journal, type of journal, study design
and the kind of data used were charted from the included articles for evidence synthesis.
Results: Since 2008, there has been a steady increase in the number of publications on ageing
in medical and social domains in Singapore. In the medical domain, publications in
Ophthalmology formed the largest group of the existing medical literature on ageing in
Singapore (22%), followed by Physical Functioning, which involved physiological
measurements of physical well-being (17%) and Geriatrics (16%). Non-medical publications
comprised 38% of all the included publications, with publications on the social aspects of
ageing forming the largest group in this cluster (43%), followed by publications on Prevention
(19%) and Healthcare Services (18%). Most studies were observational in study design (82%),
with only 3% of interventional studies.

Conclusion: While ageing research had expanded in Singapore in the last decade, it was
predominantly discipline-specific and observational in design. As ageing issues are complex,
with biology intersecting with psychology and sociology, we call for greater interdisciplinary

collaboration, interventional studies and more research in understudied and emerging areas.
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INTRODUCTION

By 2030, it is estimated that one in four of Singapore’s population will be above 65 years old.)
Singapore’s demographic transition will present many medical and social challenges. Hence,
it is important to examine how ageing research in these domains in Singapore has changed over
time. By mapping the kind of research that has been published and examining their
characteristics, we can gain insights into the current state of research and recommend directions
for future research.

Reviews on ageing research in Singapore tended to take the form of an exposition of
the demographic transition that had occurred and the policy challenges that had resulted from
it.>* The general concern was how to contain these challenges so that ageing did not present
as a societal burden.® Many of these reviews are policy-centric and rely on expert assessment
of the ageing situation. There seems to be a lack of a systematic empirical enumeration of the
number and type of published studies in the main domains of ageing research, including
medical and social ones, which could better inform trends in the literature.

This scoping review aims to find out: (1) the frequency of what has been published in
the medical and social domains of ageing in journals; (2) the characteristics of these studies
such as their research design and use of data; (3) the trends of these publications over the last
decade; and (4) the gaps in these publications. We hope that through such a systematic mapping
of publications over the past decade, there will be a stronger empirical basis to discern trends
in ageing research. To our knowledge, there has been no such scoping review on ageing

research conducted in Singapore previously.
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METHODS

Search criteria

As can be seen from Fig. 1, the search criteria were kept as open as possible to capture the full
spectrum of literature that exists, subject to the following criteria. Inclusion criteria: (1) journal
articles related to the medical and social domains of ageing in Singapore; (2) published from
January 2008 to December 2018; (3) empirical research; (4) written in English; (5) studies
conducted with the local general population or cohorts. Exclusion criteria: (1) commentaries,
editorials, reviews, study protocols, book chapters, dissertations, conference papers; (2) studies

that validated scales; (3) not relevant to ageing; and (4) not conducted in Singapore.

Search strategy

In Fig. 1, to capture relevant publications, a search of major databases was performed on 7
March 2018 for publications from 2010 to March 2018. The search was subsequently expanded
on 28 February 2019 for publications from 2008 to 2009 and from March to December 2018
to reflect decade-long changes to the characteristics and trends of journal publications on
ageing in Singapore. The results of the search strategy are reported in Fig. 2, as per the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement and
guidance on the conduct of narrative synthesis in scoping reviews.® The PRISMA-ScR

checklist is presented in the Appendix.

Study selection

In Fig. 2, a total of 12,908 publications were identified. After the removal of duplicates, the
remaining records were screened against the inclusion and exclusion criteria and their abstracts
were screened independently by four reviewers (EH, TCH, SH and ST). The full-text articles

were then retrieved and independently assessed for eligibility by the same reviewers. All
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disagreements were resolved through discussion among all the reviewers until a consensus was
reached. The screening process yielded 684 eligible publications. These publications were then
classified by the general discipline they are in, as shown in Table I.

Specific data extraction form was developed after some eligible articles were pilot-
tested by reviewers (EH, AG & EKX) for evidence synthesis. These data included the title of
the study, authors, year of publication, name of the journal, type of journal, study design
(whether the study was cross-sectional, longitudinal, observational, interventional, qualitative
or mixed methods) and type of data used (quantitative, qualitative or both).

In view of the large number and heterogeneity of publications, we decided to analyse
our results both (1) generally across all the eligible articles and (2) in greater depth only for
those disciplines that have more than 15 articles in them. From Table I, the 12 disciplines which
had 15 or more articles were further stratified by the subtopics within those disciplines. This

yielded 589 articles in total for deeper analysis as shown in Table 1.

RESULTS

General observations across all disciplines

Since 2008, there has been a steady increase in the number of publications on ageing in
Singapore. As illustrated in Fig. 3, publications doubled from 45 in 2008 to 91 in 2018 during
the 11-year period.

We classified the 684 publications into two groups, medical and non-medical. The
medical group comprised 425 publications covering the medical disciplines such as
Ophthalmology, Geriatrics, Psychiatry and a discipline which we described as Physical
Functioning where its subtopics involved physiological measurements and functioning. The
non-medical group had 259 publications and included the following disciplines: Social,

Prevention, Healthcare Services, Built Environment, Policy and Planning, Healthy Ageing and
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Technology as listed in Table I. As the bulk of these non-medical papers were essentially social
and behavioural (43% Social), Prevention (19%) and Healthcare Services (18%), we decided
to call it Social.

The majority (62%) of the included publications were on medical conditions in older
persons. Publications in Ophthalmology formed the largest group of the existing medical
literature on ageing in Singapore (22%). This finding is a testament to the well-established
research in Ophthalmology in Singapore. As early as 2004, the Singapore Malay Eye Study
(SIMES) was started. Between 2004 and 2015, the Singapore Indian Eye Study (SINDI) and
the Singapore Chinese Eye Study (SCES) were undertaken.

Apart from the clinical papers, one major domain of research on ageing was on Physical
Functioning which constituted 17% of the included medical publications. Another large group
of publications within the medical literature was in Geriatrics (16%). Cognitive function was
the main focus of these publications. Interestingly, the subtopic of frailty had received more
research attention in recent years with publications increasing from one in 2011 to 4 in 2017.
Other clinical specialities addressing medical conditions common in older patients included
Psychiatry (11% of included medical publications), Cardiology (7%), Oncology (4%), and
Endocrinology (4%).

Non-medical publications comprised 38% of the included publications. Publications on
the social aspects of ageing formed the largest group and accounted for 43% of all the non-
medical publications. The main subtopics of this cluster were, in order of decreasing frequency,
caregiving (36% of all the Social publications), employment (11%), end-of-life issues (11%),
social participation, support and networks (10%) and living arrangements (9%).

Publications on Prevention, which included subtopics such as nutrition, medication use,

vaccinations and health behaviour, constituted the second largest group in the non-medical
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cluster of literature (19%) while Healthcare Services formed the third largest group (18%). The
subtopics here included home hospice service and long-term care services.

This was followed by publications on Built Environment (7%) and Policy and Planning
(7%). The latter dealt with wider policies and longer-term planning of ageing issues. Research
in Built Environment investigated how the attributes of the built environment promoted the
physical and cognitive well-being of the elderly. Interestingly, the number of publications had

increased for Built Environment from one in 2008 to 4 in 2017.

Study design

We categorised the publications into observational, interventional, qualitative, cost-
effectiveness and mixed methods studies. Observational studies accounted for 82% of all the
publications (n = 556). Only 22 of the 684 publications (3%) were interventional studies.
Quialitative, cost-effectiveness studies and mixed methods accounted for 15% of all the
publications. Of the 22 interventional studies, 86% of them (n = 19) were controlled and

randomised. Three studies (14%) were uncontrolled and non-randomised.

Use of Data from Population-Based Studies

In this review, data from the Singapore Longitudinal Ageing Studies (SLAS) had been used in
the largest (n = 64) number of publications. Data from SIMES were used in 50 publications in
the review while those from the Singapore Chinese Health Study (SCHS) and the Well-being

of the Singapore Elderly Study (WISE) yielded 47 and 29 publications respectively.

Authors’ affiliations
We divided each paper equally among its authors and those authors who had more than one

affiliations would have that equal share subdivided by the number of affiliations they had. By
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adding up these shares, we observed that the Singapore Eye Research Institute (SERI) had a
score of 33.3, having the largest share of affiliated papers in the domain of Ophthalmology in
this review. Similarly, the Department of Psychological Medicine, NUS had a score of 19.9,
having the largest share of affiliated papers in the domain of Geriatrics in this review. Common
to these research groups was their long standing and well-funded cross-sectional and

longitudinal surveys such as the Singapore Epidemiology of Eye Disease (SEED) and SLAS.

Funding and main areas of research

We conducted a check on the funding declarations in all the included papers. Of the 368 funded
papers, the National Medical Research Council (NMRC) and the Biomedical Research Council
(BMRC) funded more than half of them (52% or 191 papers) across all the disciplines. In
particular, both Councils were extremely important in funding 97% of the papers on
Ophthalmology led by SERI, followed by 76% of the papers on Geriatrics particularly on
cognitive impairment led by the Department of Psychological Medicine, NUS and 48% of the
papers on Psychiatry especially on depression led by the Department of Psychological
Medicine, NUS.

Although NMRC and BMRC’s funding cut across all the disciplines, they did not
feature prominently in certain disciplines such as Healthcare Services, Built Environment and
Oncology. In these disciplines, other types of funding such as from hospitals, Agency for
Integrated Care for Healthcare Services, university grants mainly for Built Environment and
overseas research grants such as National Cancer Institute (USA) mainly for Oncology were

more important.
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In-depth review of selected disciplines

Social Category

Caregiving formed the largest subtopic of study (n = 40). More than half of these articles were
on the negative effects of caregiving on caregivers (n = 28), with fewer on the positive effects
(n=6). There were 12 articles on employment in this category. More than half of the articles
(n =7) focused on the challenges facing older workers in extending their working lives. An
article in this group showed the positive outcomes that are associated with continued
employment for older adults.(”? Despite this, three articles cautioned that simply extending the
working lives of seniors may have mixed consequences and even forced them into badly paid
jobs that were potentially damaging to their health.®1® There were 10 articles on living
arrangements. The majority of these articles (n = 6) examined the negative health-related and
social consequences of the elderly living on their own.®Y However, while living alone did
predict lower psychological well-being, its predictive power decreased when loneliness was

taken into account.?

Ophthalmology

Most of the articles in this category studied AMD (23% of all the Ophthalmology papers),
glaucoma (9%) and cataract (6%). These studies reported findings on associations or risk
factors. Similarly, most of the articles on glaucoma and cataract were on their prevalence and
risk factors. Interestingly, a number of studies reported associations of eye diseases with
cognitive function. For instance, older persons with visual impairment were more likely to have
cognitive dysfunction.®*% Such interdisciplinary findings were valuable in understanding the
well-being of older persons holistically and ventured beyond compartmentalised disciplines.

Most of the data were collected from the SEED, SIMES, SINDI and SCES studies. These
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cohort studies enabled in-depth studies on as well as comparison of the three main ethnic

groups and international comparisons.

Physical Functioning

There were 72 articles in this category with the following subtopics: injury (n = 32), health
status (n = 14), physiological measurements (n = 11), functional ability (n = 10) and exercise
(n = 5). Articles on injury covered mainly falls, hip fracture and traumatic brain injury. They
were conducted in both community and hospital settings and were generally observational in
design. One article provided an interesting multifactorial fall prevention programme in the
community.®® Further such intervention studies would be useful. Articles on health status
examined health indicators, quality of life, life expectancy and mortality. Articles on
physiological measurements focused on gait speed, hand grip strength and body mass index in

relation to health outcomes.

Geriatrics

The category Geriatrics (n = 69) contained three major subtopics: cognition, dementia and
frailty. More than two-thirds of the 35 articles on cognition (n = 24) were on the various risk
factors for cognitive impairment while 4 articles were on the protective factors against
neurocognitive disorders. One innovative paper demonstrated how social factors such as living
in a low socio-economic community was independently associated with cognitive
impairment.“® More than half (n = 7) of the 15 articles on dementia were on its prevalence and
its behavioural and psychological symptoms. The second major group of the articles (n = 5)
were on the risk and protective factors that were associated with having dementia. Half of the
12 articles on frailty were on its prevalence and biomarkers. Most of the articles approached

frailty as a physical condition. However, one article pioneered the concept of social frailty as
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opposed to physical frailty and established the independent effect of social frailty on the

prevalence and incidence of functional disability.®”)

Prevention

Almost half of all the 49 articles in this category focused on nutrition (n = 23), followed by
health behaviour (n = 11), medication (n = 9) and vaccination (n = 6). Articles on nutrition
were mainly cross-sectional and were drawn heavily from the findings of the Singapore
Chinese Health Study. Most papers were on dietary patterns and their risk of medical
conditions. Articles on health behaviour focused on lifestyle and behaviour, particularly on
tobacco use and alcohol drinking. Other topics included seeking and processing of health
information and self-care management programmes. Two interesting intervention studies on
self-care and the salutogenic programme for older adults were conducted.“®) Such
interventional studies are increasingly needed to address the growing prevalence of chronic

diseases in the community.

Healthcare Services

More than half of the articles in this category focused on healthcare utilisation (24 out of 46
articles), with the rest on home and long-term care (n = 14), and help-seeking (n = 8). Articles
on healthcare utilisation were mostly observational and mainly looked at emergency
department visits, hospital admissions and other healthcare utilisation patterns. Articles on
home and long-term care were primarily observational in study design, and examined

medication usage, rehabilitation, caregiving.

Psychiatry
The common conditions studied under this domain, in decreasing order of frequency, were

depression, sleep disorders, psychosis and schizophrenia. Most of the studies were
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observational. Studies on depression focused on either quantifying the burden of illness or
exploring associated factors. Interestingly, one study expanded the analysis of associated
factors from the personal level to area-level measures of socio-economic status.?% Sleep
studies were mostly focused on disturbances in sleep and associated correlates. An interesting
theme in this category was the intersection of the health and social dimensions of a condition.
For instance, the association of cognitive decline and extreme sleep duration was being

moderated by social support.?

Cardiology
Studies under this domain were either observational or cost-effectiveness studies. Often, cost-
effectiveness studies focused on the effectiveness of different pharmacological drugs as

compared to established drugs.

Built Environment
Most of the research in the Built Environment articles (12 out of the total 20 articles)
investigated how the attributes of the built environment, such as residential density, can

promote physical and cognitive well-being of the elderly.

Oncology

There were few articles categorised under Oncology with topics ranging from general cancer,
breast cancer and colorectal cancer. Most of the included studies were observational. While
general cancer was studied from a clinical perspective, for example, reporting of common drug-

related problems, breast cancer was studied more from an epidemiological perspective.(?22)
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Policy and Planning

Half of the 18 articles in this category were on financing healthcare and the affordability of the
healthcare costs. They ranged from financing healthcare costs to general old age financial
security, and featured a number of government policy changes. 6 articles studied the economic
burden of diseases and projecting future healthcare demand and supply of healthcare

professionals.

Endocrinology
Most of the articles in this category looked at diabetes (15 out of 16 articles) and were

observational in design. They examined the associations and risk factors for Type 2 diabetes.

DISCUSSION
The medical publications are mostly observational and chiefly examined associations and risk
factors for various medical conditions. They were generally discipline-specific and highly
specialised. The non-medical publications were also mainly observational but were more
interdisciplinary. As shown in this review, there are certain areas of research that can be
enriched by considering the social aspects of the ageing process to the medical conditions in
question. For instance, the concept of social frailty was demonstrated as an independent
variable in explaining the prevalence and incidence of functional disability among older
adults.” This is in spite of the dominance of the concept of physical frailty in the literature.
Indeed, not only is social frailty an important corrective to the dominant interpretation of frailty
as simply physical, it also opens up other possible dimensions of frailty that could be further
explored.

Another innovative multidisciplinary approach to understanding the medical condition

of cognitive impairment can be found in the paper where area-level measures of socio-
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economic status of the neighbourhoods were independently associated with cognitive
impairment.® Hence, there are potentially many areas of medical ageing research that can
benefit from the cross-fertilisation of concepts and theories from the non-medical disciplines.
This review showed that there were very few interventional studies (only 3% of reviewed
publications) across the different disciplines. In view of the challenges ageing presents, there
is a need to have more interventional studies and evaluations so that interventions can be
validated and scaled up.

From this review, there were common areas of research interest and convergences in
the fields of caregiving and dementia. The Program in Health Services and Systems Research,
Duke-NUS and the Research Division, Institute of Mental Health (IMH) produced almost half
of all papers on caregiving (19 out of 40 papers). The Department of Psychological Medicine,
NUS dominated the publications in cognition (21 out of 35 papers or 60%) and frailty (7 out
of 12 papers or 58%) but in the field of dementia, it shared almost half the publications (4 out
of 10 papers) with the Research Division, IMH (6 papers). There could potentially be more
collaboration among these research groups.

Already in the emerging field of frailty, while the Department of Psychological
Medicine, NUS led the publications (8 out of 12 papers), both the Department of Geriatric
Medicine, NUS and the Research Division, IMH were also active in the field, producing a
quarter of the included papers in this review.

This study showed that Singapore had done well in supporting researchers with quality
longitudinal surveys such as SLAS, SCHS and WISE. It was no wonder research groups
associated with them produced significant number of publications. To understand the ageing
processes better scientifically, the importance of developing rigorous longitudinal databases
could not be overemphasised.?¥ As mentioned, the NMRC and BNRC funded more than half

of the included publications.
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Singapore, however, can look to countries like Scotland which linked health and social
service data to more accurately identify the relationships between health, social activities and
use of resources.®®In some of these large population studies, sometimes the population was
not segmented by age. As Singapore society becomes more diverse, it is important not to see
the elderly monolithically. Not only are the elderly segmented by gender and ethnic differences,
they are also differentiated by social class and generational differences. A more nuanced
understanding of the elderly is needed for future studies.

Internationally, Preventive Health and Successful Ageing have been promoted to
enable older persons to have better quality of life and minimise healthcare costs.?® In this
study, there were many studies on Prevention, the fifth discipline with the most number of
publications (49 papers with almost half of these papers on nutrition). However, what is needed
is for these research findings to be translated into policy and practice. In this study, there were
only 8 papers on Healthy Ageing.

There are a number of gaps in the existing research. Some specific groups of vulnerable
elderly are understudied. For instance, there was only one paper on older adults with
intellectual disability. In a multi-ethnic, multi-religious and multi-lingual society, research on
the elderly needs to reflect more strongly how these underlying influences may affect their
attitudes and behaviour. Old age well-being includes being having companionship, intimacy
and sex. No such studies turned up in this review.

Even in extensively studied topics like caregiving, there are understudied areas as these
social phenomena evolve over time. For instance, international initiatives in Gerontechnology,
where design and technology can aid independent living and social participation of older
persons while minimising the need for caregiving labour, were promoted.? In this study, there

were only 6 papers on assistive living technology.
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This study was not without limitations. One limitation is that the search terms may not
have been comprehensive and may have missed out on studies relating to disease conditions.
With the large volume of studies reviewed, there is a possibility that key publications may have
been excluded. It is also possible that the search terms used such as “older” and “aged” may
not be able to capture individuals who are in the young-old category.

Our review was limited to journal publications in English owing to time and resource
constraints and we also felt most of the published work on ageing in Singapore were
predominantly in English in peer-reviewed journals. This excluded non-journal publications
such as books, grey literature and non-English publications which certainly would have added
to the breadth and complexity of the review. Another limitation is how the publications are
classified by topics. While efforts were made to ensure thematic consistency, there were
nevertheless some publications that could be classified under more than one category.
However, the number of such papers was relatively small and consensus among the reviewers
was used to classify these papers appropriately and avoid double-counting.

The strengths of our review are the following: it was extremely broad and wide-ranging,
covering 684 publications in 29 domains of research. It provided a systematic enumeration of
the main areas of research that had been done and identified trends and gaps in them. To the
best of our knowledge, this is the first scoping review of ageing research in Singapore. We
hope this review will provide an empirical basis for researchers and grantor bodies to decide
on the areas and direction of studies they should do more research on.

In conclusion, while ageing research had expanded in Singapore in the last decade, it
was predominantly discipline-specific and observational in design. As ageing issues are
complex, with biology intersecting with psychology and sociology, we call for greater
interdisciplinary collaboration, interventional studies and more research in understudied areas

and international initiatives on Preventive Health, Successful Ageing and Gerontechnology.
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SIN Discipline Domain Frequency
1 Social Social 112 (16.4%)
2 Ophthalmology Medical 93 (13.6%)
3 Physical Functioning Medical 72 (10.5%)
4 Geriatrics Medical 69 (10.1%)
5 Prevention Social 49 (7.2%)
6 Healthcare Services Social 46 (6.7%)
7 Psychiatry Medical 45 (6.6%)
8 Cardiology Medical 30 (4.4%)
9 Built Environment Social 20 (2.9%)
10 Oncology Medical 19 (2.8%)
11 Policy and Planning Social 18 (2.6%)
12 Endocrinology Medical 16 (2.3%)
13 Medicine Medical 11 (1.6%)
14 Nephrology Medical 11 (1.6%)
15 Infectious Diseases Medical 10 (1.5%)
16 Healthy Ageing Social 8 (1.2%)
17 Neurology Medical 7 (1.0%)
18 Urology Medical 7 (1.0%)
19 Technology Social 6 (0.9%)
20 Dentistry Medical 5 (0.7%)
21 Orthopaedic Medical 5 (0.7%)
22 Obstetrics & Gynaecology Medical 5 (0.7%)
23 Anaesthesiology Medical 4 (0.6%)
24 Gastroenterology Medical 4 (0.6%)
25 Dermatology Medical 3 (0.4%)
26 Ear, Nose & Throat Medical 3 (0.4%)
27 Medication Medical 2 (0.3%)
28 Rheumatology Medical 2 (0.3%)
29 Pharmacology Medical 2 (0.3%)

Total

684(100%)
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S/N | Discipline Subtopics Frequency
1 Social Caregiving 40
Employment 12
End-of-Life 12
Social Participation, Support and Networks 11
Living Arrangements 10
Elder Abuse, Suicide and Counselling 7
Community Programmes 6
Family 6
Gambling 4
Social care 2
Intergenerational Differences 1
Intellectual Disability 1
Total: 112
2 Ophthalmology Age-related Macular Degeneration 21
Glaucoma 8
Cataract 6
Myopia 5
Angle Closure 5
Ocular Conditions 7
Retinal Conditions 14
Corneal Conditions 4
Diabetic Retinopathy 3
Other eye conditions 15
Visual Impairment 3
Projection of Eye Disease Burden 1
Lack of Awareness 1
Total: 93
3 Physical Injury 32
Functioning Health Status 14
Physiological Measurements 11
Functional Ability 10
Exercise 5
Total: 72
4 Geriatrics Cognition 35
Dementia 15
Frailty 12
Bone Health 4
Vitamin D Deficiency 3
Total: 69
5 Prevention Nutrition 23
Health Behaviour 11
Medication 9
Vaccination 6
Total: 49
6 Healthcare Services | Healthcare Utilization 24
Home and Long-term Care 14
Help-seeking 8
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Total: 46
7 Psychiatry Depression 23
Sleep 15
Cognition 3
Psychosis 2
Schizophrenia 2
Total: 45
8 Cardiology Cardiology 24
Atrial Fibrillation 6
Total: 30
9 Built Environment | Attributes of Built Environment 12
Road Safety 2
Housing Equity 2
Home Modifications 2
Age segregation 2
Total: 20
10 Oncology Cancer 19
Total: 19
11 Policy and Planning | Healthcare Financing 9
Estimation of health demand, supply and costs | 6
Politics of Ageing 1
Long-term Care Planning 1
Intestacy Law 1
Total: 18
12 Endocrinology Diabetes 15
Hyperthyroidism 1
Total: 16
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Fig. 1

Search Strategy for Scoping Review

Search String (aged OR ageing OR aging OR elder OR elders OR elderly OR older
OR geriatric OR geriatrics OR senior OR seniors OR eldercare) AND
Singapore*

Singapore* - stands for variants — Singapore and Singaporeans

Search Fields Title and Abstract Fields
Searched
Search Dates 1 January 2008 to 31 December 2018
Databases 1. CINAHL
Searched 2. Cochrane Library
3. Embase
4. Ovid - Psycarticles, Econlit, International Political Science

Abstract, PsycInfo, Social Work Abstracts

5. Proquest — Sociology Database, Worldwide Political Science
Abstracts, Social Science Database, International Bibliography of
the Social Sciences

6. PubMed

Scopus

8. Web of Science

=

MeSH/Subject Tested but not applied as too many irrelevant results
Headings
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Fig. 2

PRISMA flow diagram of the search strategy to identify relevant publications

Records identified through Additional records identified
database search through other sources
(n=12,892) (n=16)
| I
.| Duplicates
> (n=5,618)
\4

Records after duplicates removed
(n =7,290)

Records excluded based on
title/abstract
(n=16,287)

A4

Full-text articles assessed
for eligibility
(n=1,003)

[ Eligibility J [ Screening J[ Identification ]

Full-text articles
excluded, with reasons
A (n=319)
Studies included in

qualitative synthesis
(n=684)

A 4

Included
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Fig. 3
Number of Included Publications by Year (2008-2018)
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APPENDIX
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SECTION ITEM | PRISMA-ScR CHECKLIST ITEM

Title

Structured
summary

Rationale

Objectives

Protocol and
registration

Eligibility criteria

Information
sources*

Search

1

w

This report is a scoping review titled “Scoping Review on Medical and
Social Domains of Ageing Research in Singapore (2008-2018)".

To examine how ageing research in medical and social domains in
Singapore has transformed over time, this scoping review examined
the number, types and characteristics of journal publications on
ageing in Singapore from 2008 to 2018. Since 2008, there has been
a steady increase in the number of publications on ageing in medical
and social domains in Singapore. In the medical domain,
publications in the field of Ophthalmology formed the largest group of
the existing medical literature on ageing in Singapore (22%). The
non-medical publications comprised 38% of all the included
publications with publications on the social aspects of ageing forming
the largest group in this cluster (43%). Most studies were
observational in study design (82%).

Many existing ageing reviews are policy-centric and rely on expert
assessment. There seems to be a lack of a systematic empirical
enumeration of the number and type of published studies in the main
domains of ageing research, including medical and social ones,
which could better inform trends in the literature.

This scoping review aims to find out (1) the frequency of what has
been published in the medical and social domains of ageing in
journals; (2) the characteristics of these studies such as their
research design and use of data; (3) the trends of these publications
over the last decade; and (4) the gaps in these publications.

Our team has drafted a review protocol. However, due to time and
funding constraints, we did not publish it and it was used in the search
strategy.

The search criteria were kept as open as possible to capture the full
spectrum of literature that exists, subject to the following criteria:

Inclusion criteria:

(1) studies related to ageing in Singapore; (2) published from January
2008 to December 2018; (3) empirical research; (4) written in English;
(5) studies conducted with the local general population or cohorts.

Exclusion criteria:

(1) commentaries, editorials, reviews, study protocols, book
chapters, dissertations, conference papers; (2) studies that validated
scales; (3) not relevant to ageing; and (4) not conducted in
Singapore.

In March 2018, we searched the following databases: CINAHL,
Cochrane Library, Embase, Ovid, Proquest, PubMed, Scopus and
Web Of Science, with publications from 2010 up to March 2018. To
get a decade of ageing research publication in Singapore, another
search with the same terms and database was carried out in
February 2019, for earlier publications from 2008 to 2009, and from
March to December 2018.

The following search string was used: (aged OR ageing OR aging
OR elder OR elders OR elderly OR older OR geriatric OR geriatrics
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SECTION ITEM | PRISMA-ScR CHECKLIST ITEM

OR senior OR seniors OR eldercare) AND Singapore*)

A total of 12,908 publications were identified. In the first step of the
selection, four reviewers removed the duplicates and the records
were screened initially by their abstracts against the inclusion and
exclusion criteria independently. In the second step, copies of full-
text were retrieved and authors were contacted if the full-text were
unavailable online. The full text was then screened again by the same
independent reviewers using the same criteria. After completion, the
reviewers discussed the papers and agreed on inclusion,

To chart the data from the sources of evidence, the study team
created a data chart that was pilot tested by the team before use. The
data charting was done independently by three reviewers.

These data included the title of the study, authors, year of publication,
name of the journal, type of journal, study design (whether the study
was cross-sectional, longitudinal, observational, interventional,
qualitative or mixed methods), type of data used (quantitative,
qualitative or both), cohort or study population and descriptive
statistics

N/A for scoping reviews

N/A for scoping reviews

Studied were categorized and coded into 29 different topic domains
to synthesize the articles by topics. For the 12 domains that
contained 15 or more articles, reviewers further categorized
subtopics within each domain and provided descriptive summary
characteristics for these domains.

N/A for scoping reviews

N/A for scoping reviews

A total of 12,908 records were identified through database search
and other sources. After duplicates were removed, a total of 7,290
records were identified. Based on the titles and abstracts, 6,287
were excluded. 1,003 full-text articles were retrieved and assessed
for eligibility. Of these 319 articles were excluded based on
exclusion criteria, leaving 684 articles eligible for the review.

12 domains with 15 or more articles were analyzed for descriptive
summary characteristics and categorized into subtopics. As
presented in Table 2 in the main text, the Social domain has the most
number of articles with Caregiving, Employment, End-of-Life, Social
Participation, Support and Networks and Living Arrangements as the
main subtopics. Ophthalmology has the second most number of
articles with Age-related Macular Degeneration as the main subtopic.
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Critical appraisal
within sources of
evidence

Results of
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Summary of
evidence

Limitations

19

20

21

22
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Physical Functioning has the third most number of articles with Injury
as the main subtopic. Geriatrics has the fourth most number of
articles with Cognition as the main subtopic.

Optional and not done for this scoping review

For the Social domain of articles, most of them were on caregiving
followed by employment and living arrangements. Most studies in
this domain were observational. For the domain of Ophthalmology,
Age-related Macular Degeneration was the most common topic of
study. Most studies reported on associations and risk factors. For
the domain of Physical Functioning, Injury was most studied. Most
studies were observational. For the domain of Geriatrics, cognitive
impairment was most studied in observational studies. Inthe domain
of Prevention, the topic of Nutrition made up half of the articles and
drawn heavily from the Singapore Chinese Health Study. In the
domain of Psychiatry, depression was the major topic in
observational settings. In the domain of Cardiology, studies were
either observational or cost-effectiveness studies. In the domain of
Built Environment, the attributes of the built environment in promoting
good physical and mental health were most studied. In the domain
of Oncology, most studies were observational. In the domain of
Policy and Planning, half of the studies were on health financing. In
the domain of Endocrinology, diabetes management were most
studied in observational settings.

Most studies are observational with very few interventional studies.
The medical publications chiefly examined associations and risk
factors for various medical conditions. They were generally
discipline-specific and highly specialized while the non-medical
publications were more interdisciplinary.

N/A for scoping reviews

N/A for scoping reviews

The medical publications are mostly observational and chiefly
examined associations and risk factors for various medical
conditions. They were generally discipline-specific and highly
specialized.  The non-medical publications were also mainly
observational but were more interdisciplinary. This review showed
that there were very few interventional studies (only 3% of reviewed
publications) across the different research domains. There are a
number of gaps in the existing research. Some specific groups of
vulnerable elderly are understudied.

One limitation is that the search terms may not have been
comprehensive and may have missed out on studies relating to
disease conditions. With the large volume of studies reviewed, there
is a possibility that key publications may have been excluded. 1t is
also possible that the search terms used such as “older” and “aged”
may not be able to capture individuals who are in the young-old
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Conclusions

Funding

26

27

category. Our review was limited to journal publications in English
due to time and resource constraints and we also felt most of the
published work on ageing in Singapore were predominantly in
English in peer-reviewed journals. This excluded non-journal
publications such as books, grey literature and non-English
publications which certainly would have added to the breadth and
complexity of the review. Another limitation is how the publications
are classified by topics.

While ageing research had expanded in Singapore in the last
decade, it was predominantly discipline-specific and observational in
design. As ageing issues are complex, with biology intersecting with
psychology and sociology, we call for greater interdisciplinary
collaboration and interventional studies.

The research is supported by the Singapore Ministry of Health’s
National Medical Research Council under the Centre Grant
Programme Singapore Population Health Improvement Centre
(NMRC/CG/C026/2017_NUHS). The funders play no role in the
study design, data collection and analysis, decision to publish and
preparation of the manuscript.
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