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Key Findings:

CARE research briefs *  The prevalence of falls among community-dwelling older
present policy-oriented Singaporeans age 65 or older in 2010 is 13.4%, or 326, in
summaries of published terms of total fall events.

peer reviewed documents
or of a body of published *  There are demographic factors that affect the likelihood
work and work-in-progress of falls occurring, such as age, gender and ethnicity.

Individuals who are significantly older (85 and above),
women, and ethnic minorities (Indians and Malays) face a
higher risk of falling.

General Editor:

Normala Manap *  There are clear indicators of fall risk amongst older adults.
These indicators are effective levers for fall prevention
efforts.

© CARE 2017/08 *  Fallrisk factors include :

Ethnic background
Difficulties with mobility
*  Hearing impairments

° Pain

Research Brief Series 2 0

...................0000.-co-........... st s+ 4 00 000000000000000000000000000000
I RPPOOE 090000 [ J QGOOOOO OO0 OO0 00000600 0o ¢ o v+« -« ... eeenn ©0000000000000000000000 [ 1]
IPOOOSE 0900 0000000000000 00000 o o o .o i i it i+ 00000000000000000000000

Y ¥ ® O ®0®O®OO®O® O 0 6 6 66 6 6 6 6 0 o o o o o i i e e eeee e 0 0 00000000000000000

4*#00000.
D 2 20 S0 R SRS
S 20 & R R AR AR AR




IR P POPSS .............::..l....o.oo.
IR
R RS

IODOO000000000000000000000000000ss o

e e e oo o0
e e 000 00
e o 00 0 00

Introduction

About 28% to 35% of older adults aged 65 years and above fall at least once every year
worldwide (1). Falls, for the individual, may lead to severe physical and psychological
consequences (2). Falls also place an enormous burden on the healthcare system and
society as a whole; families, workplaces and communities are all duly affected. In terms
of national costs, the estimated annual cost for managing falls among older adults in the
community in the United States is USD 23 billion, and USD 1.6 billion in the United Kingdom
(3). Preventing falls is a pressing issue that has both economic and social implications. In
order to prevent falls, it is vital to identify factors associated with falls, so that the design
and implementation of prevention programmes may be more accurately targeted.

Multiple fall-risk factors often occur in a single older adult individual at the same time (4).
These can be generally classified as intrinsic (e.g., mobility, chronic conditions) or extrinsic
(e.g., environment hazards, foot wear) risk factors (5). Among these risk factors, some are
modifiable (e.g., balance), while others are not (e.g., age). The best approach to reducing
and preventing falls is to manage these modifiable risk factors (4, 6).

This brief presents findings from a national sample of older adults (65+) who fell at least
once in the year prior to the survey. The data shows us which individuals fall in Singapore,
and the risk factors associated with falls. The variables examined in this brief were self-
reported and based on major risk factors identified in the literature (4).
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Method

Data for the brief is drawn from Wave Il of the Panel on Health and Ageing of Singaporean
Elderly (PHASE) study conducted in 2011. The aim of the PHASE study was to develop a
profile of changes in the physical, social and mental health of Singaporeans aged 60 years
or older. A total of 4990 participants (or proxy respondents) were interviewed in 2009,
and 3103 of them were re-contacted in 2011. The analytic sample consisted of 2435 older
adults aged 65 and above in 2011 who completed the PHASE survey without a proxy and
were of Chinese, Malay, or Indian ethnicity. We selected and examined variables that have
been previously reported to be principle risk factors of falling among older adults, which
will be detailed below (4).

Who Falls in Singapore?
Demographic characteristics

In 2010, 13.4% or 326 (out of 2435) of community-dwelling older Singaporeans aged 65
years or older fell at least once. This rate is lower compared to the fall rates in several
Asian countries, for example, China (18%; 7), Hong Kong (19.3%; 8), Japan (23%; 9), and
Malaysia (27.3%; 10).Fall rates were higher for those aged 85 years or older (17.7%; 36
out of 203). Among individuals aged above 65, gender and ethnicity seem to affect falls.
Those who were female were more likely to fall than men (15.5% vs 10.9%); and Indians
(20.5%) had the highest rate of falling, followed by Malays (15.7%), then Chinese (11.9%).
In addition, older Singaporeans who were not married reported falling more frequently
(16%) compared to those who were (11.4%) (Figure 1).
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Figure 1: Percentage of older Singaporeans who fell at least once in 2010 based on
age, gender, marital status and ethnicity
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10%
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Age 65+ Age85+ Age65+ Age65+ Ageb65+ Ageb5+ Age65+ Married Not
Male Female Chinese Malays Indians Married

Source: 2011 Panel on Health and Ageing of Singaporean Elderly

Mobility and Daily Functions

Functional disability is associated with a higher risk of falling. Older Singaporeans who
reported at least one mobility difficulty (such as walking 200 to 300 meters, or lifting an
object weighing approximately 5 kilograms) had a higher fall rate (20.2%) than those who
did not have mobility difficulties (8.9%; Figure 3). Individuals who expressed difficulty
with any daily activities (such as dressing, taking a shower, cooking, shopping) also had
a higher rate of falling (23.1%) than those who expressed no difficulty (12.7%) (Figure 2).

Figure 2: Percentage of older Singaporeans who fell at least once in 2010 based on
functional status

259 23.10% 23.50%

20%
15% 12.70% 11.40%
8.90%
10%
5%
0%

20.20%

Source: 2011 Panel on Health and Ageing of Singaporean Elderly.
Note: ADL: activities of daily living (dressing, taking a shower);
IADL: instrumental activities of daily living (cooking, shopping)
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Sensory impairments

Vision and hearing impairments are associated with falls (Figure 4). Higher rates of falling
were observed among older adults who reported poor vision (27.9%), compared to those
with good vision (12.9%) and poor hearing (26.6%) versus good hearing (12.9%) (Figure 3).

Pain
Reporting pain is also associated with falls; older adults who reported pain in the last 30
days were associated with a higher prevalence of falling (17.2%) than those who reported

no pain (10.5%) (Figure 3).

Figure 3: Percentage of older Singaporeans who fell at least once in 2010 based on
sensory impairments and pain.

27.90%
30% ’ 26.60%
20% 17.20%
12.90% 12.90%
10.50%
10%
0%
Fairto excellent  Poorvision  Fair to excellent Poor hearing No Pain Any Pain
vision hearing

Source: 2011 Panel on Health and Ageing of Singaporean Elderly.

Chronic conditions

Older adults with multiple chronic medical conditions (15.0%) reported a higher prevalence
of falls compared to those without any condition (10.6%) or only one condition (13.6%).
The chronic conditions considered for this analysis included diagnosis of heart disease,
hypertension, stroke, cancer (excluding skin cancer), diabetes, arthritis, and Parkinson’s
disease (Figure 4).
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Figure 4: Percentage of older Singaporeans who fell at least once in 2010 based on
number of chronic conditions
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13.60%
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0%

No chronic condition 1 chronic condition 2 or more chronic conditions

Source: The 2011 Panel on Health and Ageing of Singaporean Elderly study.

Note: The number of chronic conditions was calculated based on the total number of diagnoses of
heart disease, hypertension, stroke, cancer (excluding skin cancer), diabetes, arthritis, and
Parkinson’s disease.

Mobility and Daily Functions

Functional disability is associated with a higher risk of falling. Older Singaporeans who
reported at least one mobility difficulty (such as walking 200 to 300 meters, or lifting an
object weighing approximately 5 kilograms) have a higher fall rate (20.2%) than those
who did not have mobility difficulties (8.9%; Figure 3). Individuals who expressed difficulty
with any daily activities (such as dressing, taking a shower, cooking, shopping) also had
a higher rate of falling (23.1%) than those who expressed no difficulty (12.7%) (Figure 2).

Figure 5: Percentage of older Singaporeans who fell at least once in 2010 based on
mental health

25%

20.90%

20%
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Source: 2011 Panel on Health and Ageing of Singaporean Elderly
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Living Arrangement

Living alone is not associated with a higher prevalence of falls. The results showed that
living arrangements have no significant relationship to fall rate. The prevalence of falls
among older Singaporeans who lived with someone was 13.5% compared to 11.9% for
those living alone (Figure 6).

Housing Type
Housing type is also unrelated to fall rates amongst older Singaporeans. The comparative
prevalence of falls by housing type was 14.3% for those living in 1-2 room HDBs, 11.6% for

3-room HDBs and 14.0% for 4-5-room HDBs and private housing (Figure 6).

Figure 6: Percentage of older Singaporeans who fell at least once in 2010 based on living
arrangement and housing type

1e% 13.50% 14.30% 14%

14%
12%
10%
8%
6%
4%
2%
0%

11.90%

11.60%

Living alone (not Not living alone 1-2 room HDB 3 room HDB 4-5 room HDB or
including helper) private housing

Source: 2011 Panel on Health and Ageing of Singaporean Elderly
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What are the significant risk factors or
predictors of falls?

To identify risk factors that have independent effects on falls, in other word, the predictors
of falls, among older Singaporeans, a multivariate logistic regression model was used for the
analysis. Factors considered in the model included demographics, mobility, daily function,
sensory impairment, pain, chronic conditions, mental health, living arrangement, and
housing type. Results presented in Table 1 show the relative risk of falling given the factors
associated with an individual. Individuals are more likely to fall depending on their ethnicity,
mobility, hearing, and the presence of pain.

Specifically, factors found to be most significant were:

o Ethnicity: Indians were almost twice as likely to fall (1.9 times) in the last
year compared to Chinese. Malays were 1.5 times more likely to fall compared
to Chinese.

. Mobility: Compared to older Singaporeans who reported no difficulty with
mobility, those with at least one mobility were almost twice as likely to fall
(1.93).

. Hearing: Compared to older Singaporeans who reported fair to excellent
hearing, those with poor hearing were 1.89 times as likely to fall.

. Pain: Compared to older Singaporeans who reported no pain, those who
reported pain were 1.32 times more likely to fall.

Other variables, including age, gender, marital status, mobility, difficulty with ADL and IADL,

vision, chronic conditions, mental health, living arrangement, and housing type, were not
found to be independently significant fall risk factors in the model.
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Table 1: Significant factors associated with falls among older Singaporeans

Variables el
Odds ratio
Ethnicity
Chinese Reference
Malays 1.49*
Indians 1.90**
Mobility difficulty (Reference: no mobility difficulty) 1.93**
Poor hearing (Reference: fair to excellent hearing) 1.89*
Any pain (Reference: no pain) 1.32*
*p <.05; **p < .001
Research Brief Series 2 (9]
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Discussion

Overall, our study highlighted that aspects of both demographics and health factors
correlate with fall risk amongst community-dwelling older Singaporeans, the most
significant of which are ethnicity, mobility difficulty, hearing, and pain. Mobility difficulty,
hearing, and pain have also been reported as significant factors in other similar studies
with Western populations (4, 11). However, our analysis also highlights ethnic differences,
which need to be further explored. Ethnicity may be associated with different sociocultural
contexts, health status, lifestyles and behaviours, all of which may have ramifications for
the risk of falling.

Demographics

Demographically, age, gender and ethnicity all affect falls risk. Persons who are older
(85 years and above), women and those from the ethnic minority groups who are aged
above 65, reported falling more often. Those who were not married reported a higher
prevalence of falling than married individuals. The findings are consistent with wider
findings on the health and functional status of older Singaporeans where it is found that
those of more advanced age, women, from minority ethnic groups and those who are
unmarried tend to have poorer health and functional status. As such, the fall risks of these
groups can be assumed to be correlated with their general poorer health in comparison
to their counterparts (4, 12, 13).

Mobility, Function, Sensory Impairment, Pain and Health Status

Older Singaporeans’ mobility, functional abilities, sensory impairments, pain, as well
as their physical and mental health status, as expected, are strongly related to falls. In
terms of physical health, the higher the cumulative number of chronic conditions, mobility
difficulties and sensory impairments, the more susceptible they are to falls. Older adults’
mental health status, such as reported feelings of depression, also affect their fall risks.
These findings are consistent with other international findings on the impact of functions
and health status on fall risk (4, 14). Also consistent with findings elsewhere is the increase
in older adults’ fall risks when their functional and health limitations are compounded (4)
(Figure 7).
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Figure 7: Percentage of older Singaporeans who fell at least once in 2010 based on
accumulation of functional and health risks

25%

21.40%

20%
15% 13.60%

9.60%
10%
5%
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0%
0 risk 1 risk 2-3 risks 4 and more risks

Source: The 2011 Panel on Health and Ageing of Singaporean Elderly study.

The number of risks was calculated based on chronic conditions, vision, hearing, pain, mobility,
difficulty with activities of daily living, and depressive symptoms.

Living Arrangement and Housing Type

Our findings as highlighted did not indicate that either living arrangement or housing type
had a significant impact on fall risk. These are consistent with the mixed findings in the
literature on these subjects (6, 15, 16, 18, 19)

Thus, for instance, regarding living arrangement, living alone is associated with more
depressive symptoms, which is an important predictor of fall risk (4, 17). On the other hand,
living alone has also been associated with having fewer environmental hazards, hence
reducing fall risk (16). There are also studies which argue that individuals who live alone
may be more aware of their health status and, therefore, fall less than those who live with
someone (14). Research on housing environments indicate that falls are the consequence
of the ways the individuals interact with the environments rather than solely because of
the environments (20). Overall findings seem to suggest that neither living arrangement
nor housing environment are singular risk factors for falls amongst older adults. Further
investigations would be needed to understand how the interplay of these factors with
other risk factors may result in falls.
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Policy and Practice Recommendations

Falls amongst older adults, as both this study and others have illustrated, are multifactorial
in origin. Factors that are associated with fall risk as illustrated include one’s demographic,
functional, and health status (4). Understanding these risk factors is a first step to tackling

the complexities of this nuanced issue.

Our study showed that there are several demographic factors that relate to fall risks
amongst older Singaporeans including age, gender and ethnicity. These can be important
alert points for practitioners who are assessing older adults for fall-risk. Actions can then
be taken to further investigate the underlying issues faced by these individuals with a
view to identifying their modifiable risk factors, such health behaviours and environmental

impediments or hazards.

The study also indicated that older Singaporeans’ mobility, functional abilities, sensory
impairments, pain, chronic conditions, and mental health are also related to fall-risk. As
such, fall-risk assessment should be part of the key protocol for both health and social
service professionals dealing with those living with these health challenges.

Beyond fall-risk assessment, it is advantageous to develop interventions that go beyond
raising awareness, to actively engaging with and altering modifiable factors closely
correlated with fall-risks that are detailed above.

Currently, Singapore does not have a nation-wide community-based fall-prevention
programme. Efforts have for the most part been at the hospital level. Examples of these
include the Step It Up programme offered by Tan Tock Seng Hospital aiming to prevent
falls among older adults living in community; and the Steps to Avoid Falls in Elderly (SAFE)
programme developed by a research team from the Duke-NUS Medical School, Singapore
General Hospital, Changi General Hospital, and Agency for Integrated Care. In addition to
this, some of the hospitals, including Singapore General Hospital, Changi General Hospital,
and Khoo Teck Puat Hospital, also run clinics to provide direct consultation and treatment
to reduce falls amongst their patient population. The majority of these programmes were
implemented for a defined and limited period of time, at different locations and with
varying specific objectives. Among these programmes, only the SAFE programme has
been clinically proven to be effective in reducing falls among older Singaporeans recruited

from emergency departments.

@ Research Brief Series 2

* e 0



000000
ee 00000
ee e o000
eeceoo o0
e e e oo 00
e e e 00 00
e o 00 0 00
o o s 0 0 0 0

At the community level, establishing evidence-based fall-prevention programmes has
been proven to be effective in reducing falls. Typically, the goals of these programmes are
to increase awareness of falls among older adults and to teach them exercises that can
improve strength and balance. Such programmes are less costly compared to hospital-based
programmes because they can be conducted by trained layperson leaders or volunteers.
There is also a need for more research to be done in investigating the effectiveness of
local and localized fall-prevention programmes incorporating the initial significant risk
factors found in this study. The development of a more consolidated evidence-based fall
prevention effort at the national level would be timely, given Singapore’s rapidly ageing
population.
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Publisher

The Centre for Ageing Research and Education (CARE) is an academic research centre based
in Duke-NUS Medical School. It aims to harness the potentials of population ageing both in
Singapore and the region through its interdisciplinary expertise and collaborations across
medical, social, psychological, economic and environmental perspectives. Recognising
the need for a consolidated and long term approach towards longevity, CARE spearheads
educational programmes to build competencies on ageing amongst researchers, policy
and programme professionals. CARE also actively engages with government and industry
partners to meet the needs of population ageing.

CARE's vision is an ageing population that is healthy, socially included and enjoys a high
quality of life.

CARE's mission is to:

. Provide an environment that enables interdisciplinary research and
education on ageing
. Implement and evaluate best practices to improve health and function of
older adults
. Inform policy and practice agenda on ageing
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