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Key Findings:

. Project Silver Screen (PSS) is a nationwide community-based

General Editor: programme in Singapore for screening the oral health, vision and
hearing of older adults, aged 60 years and above, coupled with
provision of follow-up services for those with abnormal screening
results.

o This brief presents findings from PSS screenings conducted
between January 2018 and July 2021, in which 76,459 unique
participants (contributing to 84,601 assessments) were screened.

CARE research briefs e Of the three domains screened, the domain with the highest

proportion of an ‘abnormal’ result was hearing (65%), followed by

] i vision (54%) and oral health (35%).

practice-oriented e The proportion with abnormal oral health increased with age, was

summaries of higher among males (41%) compared to females (32%), and was
the highest for Malays (44%) across the three main ethnic groups.

. Two-in-three (61%) participants used dentures (partial or full).

by CARE Denture use increased with age, was higher among females (42%)
compared to males (38%), and was the highest for Chinese (64%).

. The proportion with abnormal vision increased with age, was
slightly higher among males (55%) compared to females (53%),
and was the highest (54%) for Malays and Indians.

© CARE . Nearly half (45%) of the participants who wore spectacles during
vision screening had abnormal vision. Among participants not

February 2023 wearing spectacles (61%) during vision screening, 59% had
abnormal vision.

*  The proportion of participants with abnormal hearing increased
with age, was higher among males (78%) compared to females
(56%), and was the highest for Chinese (65%) across ethnic
groups.

o Only 3% of the participants reported using a hearing aid. Hearing
aid use increased with age, was higher among males, and among
Chinese.

J Among PSS participants for whom all three domains were
screened, 82% had an abnormal result in one or more domains.
While 46% of the participants had an abnormal result in only one
domain, 31% had an abnormal result in two domains, and 6% had
an abnormal result in all the three domains.

e Of the PSS participants with abnormal screening results in one
or more domains who required referral (94-100%), nearly all (95-
99%) were given referral for further evaluation of their condition.

Jeremy Lim-Soh

present policy or

research undertaken
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INTRODUCTION

Many countries are experiencing population ageing at a rapid pace, ' and Singapore
is no exception to this trend. According to the United Nations (medium fertility variant
estimates), the proportion of older adults, aged 60 years or older, in Singapore is
expected to increase from 20.8% in 2020 to 30.2% in 2030 and 41.5% by 2050, and the
proportion of those aged 80 years or older is projected to increase from 2.3% in 2020 to
4.0% by 2030 and 13.5% by 2050. 2

Vision and hearing impairments are common at older ages. * The prevalence of self-
reported vision impairment (i.e., self-reported poor or fair vision) and hearing impairment
(i.e. self-reported poor or fair hearing) in Singapore was 30.7% and 25.6% respectively
in 2016-2017 among older adults. 4 Studies in diverse populations suggest that sensory
impairments, especially multiple impairments, are predictors of decreased survival
independent of traditional mortality risk factors like diabetes and hypertension. 7
Moreover, vision and hearing impairment, especially when co-occurring, are associated
with functional limitations, lower social networks, higher levels of loneliness and
depressive symptoms, and poorer quality of life among older adults. &'° Similarly, poor
oral health among older adults has been associated with frailty, sarcopenia, cognitive
impairment, low quality of life, increased hospitalization and poor survival. "% Screening
for vision, hearing and oral health impairment, can aid in their early detection and timely
management, and potentially enhance general health outcomes, psychosocial well-
being and quality of life of older adults.

Project Silver Screen (PSS) is a nationwide community-based programme for screening
the oral health, vision and hearing of older Singapore citizens and permanent residents,
aged 60 years and above, with a view to improve their quality of life and support ageing-
in-place. PSS aims to enable early detection of decline in these three domains of function,
and provide timely follow-up services for those with abnormal screening results.

PSS implements a tiered approach to screening, comprising three levels. Level 1 (L1)
entails oral health, vision and hearing screening by trained staff in the community. An
electronic 'health screening booklet’ is used to collect information on socio-demographic
characteristics, administer questions, andrecord L1 screening results. Those with abnormal
screening results are referred for follow-up to community or institution-based facilities.
The Centre for Ageing Research and Education (CARE), Duke-NUS Medical School was
commissioned to conduct an evaluation of PSS, using both qualitative and quantitative
methods, by the Ministry of Health (MOH), Singapore in 2021. The quantitative portion of
the study, whose data is presented in this brief, consisted of analysis of PSS administrative
data collected during L1 screening of older adults, conducted between January 2018
and July 2021.

In this brief, we present (1) the oral health, vision and hearing status (including normal /
abnormal screening result, and use of aids) of PSS participants, overall and by age, gender,
and ethnicity, and (2) the prevalence of co-occurring abnormal status in oral health, vision
and hearing among the participants, overall and by age, gender and ethnicity.
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2. METHODS

2.1 Data

L1 data of older adults screened in PSS between January 2018 and July 2021 comprised
84,061 observations pertaining to 76,459 unique individuals. Most individuals (69,424;
90.8%) had attended only one PSS screening, i.e., they underwent screening for one
or more of the three domains on the same day. The remaining individuals (7035; 9.2%)
contributed multiple observations as they had attended more than one PSS screening,
i.e, they underwent screening of one or more of the domains more than once. Therefore,
we refer to the total number of observations in the analysis as ‘PSS participants’. (Table 1)

Table 1: Composition of observations in the analysis sample (N=84,061)

Number
Observations of individuals with only one screening of one or more domains 69,424
Observations of 6496 individuals with two screenings of one or more domains 12,992
Observations of 511 individuals with three screenings of one or more domains 1,533
Observations of 28 individuals with four screenings of one or more domains 112

2.2 Oral health screening

Oral health was evaluated using the Oral Health Assessment Tool (OHAT). '5'¢ The OHAT
uses responses to questions on the state of lips, tongue, gums, natural teeth or dentures,
dental pain and oral cleanliness to classify participants into healthy (no treatment
required), requires self-care (advice on improvement of oral hygiene) and unhealthy (refer
to dentist). Information on use of dentures and type of dentures used, if applicable, was
also collected. Abnormal oral health was defined as an OHAT result of unhealthy. This
was also the criteria for further referral after L1 screening.

2.3 Vision screening

Vision screening began by noting whether the participant was wearing spectacles at the
time. If so, subsequent tests were conducted while the participant wore his/her spectacles.
Visual acuity was first tested using the Snellen eye chart, 77 in both eyes, followed by the
pinhole test. '® Those with an abnormal Snellen chart test result (i.e., 6/18 or worse) in
an eye were subsequently administered the pinhole test in that eye. Abnormal vision
was defined as 'visual acuity of 6/18 or worse in either eye by the Snellen eye chart
test’. This was also the criteria used for further referral after L1 screening, with the type
of referral (to an eye specialist or an optometrist) contingent on the results of the pinhole
test.
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2.4 Hearing screening

The questions or tests used for hearing screening in PSS varied over time. They comprised
combinations of the Hearing Handicap Inventory for Elderly (HHIE), questions assessing
presence and extent of tinnitus, and conduct of examinations/tests like otoscopy,
practice-tone audiometry (60dB) and puretone audiometry (25dB and 40dB). Data on
use of hearing aids was also collected.

HHIE is a 10-item questionnaire assessing self-perceived handicap of hearing impairment. %20
It comprises 10 questions each with three response options: “yes” (scored as 4 points),
“sometimes” (2 points), and “no” (0 points), with the total score calculated as the sum
of all responses. A score of >8 indicates hearing handicap, according to the American
Speech-Language-Hearing association (ASHA) draft guidelines. #' In PSS, participants
were classified based on their HHIE scores into 3 categories — no handicap (0-8), mild-
moderate handicap (10-24) and severe handicap (26-40). 2 Those with mild-moderate
handicap (10-24) or severe handicap (26-40) required referral. Participants who had
tinnitus (asked in terms of whether they had “continuous ringing, hissing, or other sounds
in their ears or head”) were asked how much of a problem this sound was for them.
Those who reported it as a “very big problem” also required. Those who reported it
as a "very big problem” also required referral. Participants with no tinnitus or who had
tinnitus but did not report it as a very big problem, or for whom tinnitus was not assessed,
underwent otoscopy. Those who failed the otoscopy required referral. Participants who
passed otoscopy underwent the practice-tone audiometry test at 60dB. Those who
failed the practice-tone audiometry test required referral, while those who passed it
subsequently underwent puretone audiometry at 25dB. A ‘fail’ result in any puretone
audiometry test with 25dB at increasing frequencies (500Hz, 1000Hz, 2000Hz, 4000Hz)
necessitated further audiometry testing at 40dB in that specific ear. Puretone audiometry
was carried out at 40dB intensity to check for the quietest sound that could be heard at
different frequencies (500Hz, 1000Hz, 2000Hz, 4000Hz) giving a ‘pass’ or ‘fail’ result. 2224
Participants who failed in any of the puretone audiometry tests conducted with 40dB at
increasing frequencies (500Hz, 1000Hz, 2000Hz, 4000Hz) required referral.

Following the differences in the criteria used for further referral, abnormal hearing was
defined as either HHIE score of >8 or tinnitus being a ‘very big problem’ or otoscopy
in either ear having a fail result or practice-tone test having a fail result or any of the
audiometry tests carried out with 40dB intensity at increasing frequencies (500Hz,
1000Hz, 2000Hz, 4000Hz) having a fail result in either ear.

2.5 Analysis

We used descriptive statistics to assess the distribution of variables, overall and if
applicable, by age group (60-69, 70-79, 80-89, 90 and above), gender (male and
female) and ethnicity (Chinese, Malay, Indian, Others). We compared the distribution
of participants with abnormal oral health, vision or hearing across age groups using the
Cuzick test, which checks if the trend across groups is statistically significant, and across
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gender and ethnicity using the Chi square test. A p-value <0.05 indicated statistical
significance. All analyses were performed using Stata v14.2. %

3. Results
Table 2: Demographic characteristics of PSS participants (N=84,061)

Characteristics Categories Number (%)
60 - 69 39,846 (47.4%)
70-79 32,560 (38.7%)
Age group, in years
80 -89 10,499 (12.5%)
90 & above 1,156 (1.4%)
Male 33,117 (39.4%)
Gender
Female 50,944 (60.6%)
Chinese 72,984 (86.8%)
Malay 5,580 (6.6%)
Ethnicity
Indian 3,780 (4.5%)
Others 1,717 (2.0%)

3.1 Demographic characteristics

The average age of PSS participants was 71.1 (standard deviation: 7.2) years. The highest
proportion of the participants were aged 60-69 years (47.4%), female (60.6%) and of
Chinese ethnicity (86.8%). (Table 2)

Next, we present the detailed results for each of the three domains — oral health, vision
and hearing — among PSS participants.
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3.2 Oral Health

Figure 1: Oral health status of PSS participants (N=80,516)

Abnormal Oral
Health, 35.1 %

Normal Oral
Health, 64.9 %

Note: Abnormal indicates that the Oral Health Assessment Test (OHAT) result was classified
as unhealthy.

Just over one-third (35.1%) of the 80,516 PSS participants whose oral health was screened
had abnormal oral health.

Table 3: Oral health status of PSS participants by age, gender and ethnicity

Age Group (years) Gender Ethnicity
60-69(70-79|80 - 89 ai%\a;(e Male |Female|Chinese| Malay | Indian |Others
Oral health, %
Normal 65.6 | 64.6 | 63.6 | 61.2 | 59.4 | 685 66.1 56.5 | 57.7 | 56.1
Abnormal? 344 | 354 | 364 | 388 | 40.6 | 31.6 | 33.9 | 435 | 423 | 439
p-value” <0.001 <0.001 <0.001

Note: All percentages are column percentages.

@ Abnormal indicates that the Oral Health Assessment Test (OHAT) result was classified as
unhealthy.

"p-value for trend across age groups based on Cuzick's test, and p-values for gender and
ethnicity based on Chi square test.

The proportion of participants with abnormal oral health increased with age, was higher
among males compared to females (40.6% vs 31.6%), and was the highest for Malays
(43.5%) across the three major ethnic groups. (Table 3)
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Figure 2: Denture use among PSS participants
Oral health status among those Using dentures Oral health status among those
not using dentures using dentures
sy KX
/‘”’f,’/ \R\;
«—
No,
38.9%
——
. P
e
N=31,280 N=80,516 N=49,236

Note: Abnormal indicates that the Oral Health Assessment Test (OHAT) result was classified
as unhealthy.

Nearly two-thirds (61.2%) of the participants used dentures. Among those using dentures,
nearly a third (34.5%) had abnormal oral health. Among participants not using dentures,
about 36% had abnormal oral health. (Figure 2)

Table 4: Denture use among PSS participants by age, gender and ethnicity
Age Group (years) Gender Ethnicity

90 &

60 - 69|70 - 79 (80 - 89
above

Male |Female|Chinese| Malay | Indian |Others

Denture use, % | 49.6 | 70.9 | 73.7 | 704 | 57.2 | 63.8 64.0 45.2 | 37.7 | 426

Oral health of those using dentures, %

Normal 64.7 | 65.9 | 66.7 | 66.1 61.2 | 68.1 66.0 62.7 | 58.4 | 58.0

Abnormal? 354 | 342 | 333 | 339 | 388 | 320 34.0 37.3 | 41.6 | 420

Oral health of those not using dentures, %

Normal 665 | 61.6 | 54.8 | 494 | 57.0 | 69.2 66.3 513 | 57.3 | 54.7

Abnormal? 335 | 384 | 452 | 50.6 | 43.0 | 3038 33.7 48.7 | 427 | 453

Note: All percentages are column percentages
2 Abnormal indicates that the Oral Health Assessment Test (OHAT) result was classified as

unhealthy.
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The proportion of participants who used dentures increased with age, was higher among
females (63.8%) compared to males (57.2%) and was the highest among Chinese (64%).
Among participants using dentures, the proportion with abnormal oral health was
relatively similar across age groups (34-35%), was higher in males (38.8%) versus females
(32.0%) and was the highest among Indians (41.6%) and Malays (37.3%). Likewise, among
participants not using dentures, the proportion with abnormal oral health increased
with age, was higher in males (43.0%) versus females (30.8%) and was highest for
Malays (48.7%) and Indians (42.7%). Comparing those using and not using dentures,
the proportion of participants with abnormal oral health was higher among those not
using dentures at ages 70-79, 80-89 and 90 years and above, among males, and among
Malays, Indian, and Others. (Table 4)

Referral

All participants who had abnormal oral health required referral. Among those who
required referral, nearly all (99-100%) were given referral for further evaluation of their
oral health.

3.3 Vision

Figure 3: Vision status of PSS participants (N=79,520)

Abnormal Normal vision,
vision, 53.6 % 46.4 %

Note: Normal indicates visual acuity of 6/6 or 6/9 or 6/12 on Snellen eye chart. Abnormal

indicates visual acuity of 6/18 or worse on Snellen eye chart. Those with an abnormal
result were referred for pinhole test.
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Among the 79,520 PSS participants whose vision was screened, just over half (53.6%) had
abnormal vision. (Figure 3)

Table 5: Vision status of PSS participants by age, gender and ethnicity

Age Group (years) Gender Ethnicity
60-69|70-79|80 - 89 :b(:“s;(e Male |Female|Chinese| Malay | Indian |Others
Vision?, %
Normal 56.8 41.0 26.6 1.4 45.4 471 46.3 46.4 48.5 48.3
Abnormal 43.2 59.0 73.4 88.6 54.6 53.0 53.7 53.6 51.5 51.7
p-value” <0.001 <0.001 0.03

Note: All percentages are column percentages.

aNormal: visual acuity of 6/6 or 6/9 or 6/12 on Snellen eye chart. Abnormal: visual acuity of
6/18 or worse on Snellen eye chart.

"p-value for trend across age groups based on Cuzick’s test and p-values based on Chi
square test for gender and ethnicity

The proportion of PSS participants with abnormal vision increased with age, was slightly
higher in males (54.6%) compared to females (53.0%), and varied by ethnicity, being the
highest among Chinese (53.7%) and Malays (53.6%). (Table 5)

Figure 4: Spectacle use by PSS participants

Visual acuity among those not Wearing spectacles during screening Visual acuity among those
wearing spectacles during — . wearing spectacles during
screening - T screening
— T
No,
61.3 %
- .___’____.__———‘*
N=48,753 N=79,520 N=30,767

Note: Normal indicates visual acuity of 6/6 or 6/9 or 6/12 on Snellen eye chart. Abnormal
indicates visual acuity of 6/18 or worse on Snellen eye chart.

About 2 in 5 (38.7%) participants whose vision was screened wore spectacles during
screening. Among those wearing spectacles during vision screening, nearly half (44.9%)
had abnormal vision. The proportion of those with abnormal vision was higher (59.1%)
among those not wearing spectacles during screening. (Figure 4)
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Table 6: Spectacle use by PSS participants by age, gender and ethnicity

Age Group (years) Gender Ethnicity

90 &

60 -69(70-79|80 - 89
above

Male |Female|Chinese| Malay | Indian |Others

Wore spectacles

in vision 42.1 37.0 | 31.9 | 295 37.6 39.4 38.8 37.8 36.8 39.4
screening, %

Visual acuity of those wearing spectacles during vision screening, %

Normal® 659 | 474 | 31.9 | 150 | 548 | 553 55.0 53.6 | 59.0 | 57.2

AbnormalP 34.1 52.7 | 68.1 85.0 | 45.2 | 447 45.0 464 | 41.0 | 42.8

Visual acuity of those not wearing spectacles during vision screening, %

Normal® 503 | 37.2 | 242 | 100 | 39.8 | 41.7 40.7 42.0 | 423 | 425

Abnormal® 498 | 628 | 75.9 | 90.0 | 60.2 | 58.3 59.3 58.0 | 57.7 57.5

Note: All percentages are column percentages

2 Visual acuity on Snellen’s eye chart.

® Normal: Visual acuity of 6/6 or 6/9 or 6/12 on Snellen eye chart; Abnormal: Visual acuity of
6/18 or worse on Snellen eye chart.

LIRS R AR 2 2 2 .
DRI R 2 2
R R R

The proportion of participants wearing spectacles during vision screening decreased with
age, was slightly higher among females versus males, and was the highest for Chinese.
Among participants wearing spectacles, the proportion of those with abnormal vision
increased with age, was similar for males and females (45.2% vs 44.7%) and was the
highest among Malays (46.4%) and Chinese (45.0%). Among participants not wearing
spectacles, the proportion with abnormal vision increased with age, was slightly higher
in males (60.2%) versus females (58.3%) and was highest for Chinese (59.3%). Comparing
those wearing and not wearing spectacles, the proportion of participants with abnormal
vision was higher among those not wearing spectacles for all age groups, genders and
ethnic groups. (Table 6)

Referral

Of the participants with abnormal vision, the majority (94.0%) required referral as they
did not have an upcoming eye-related appointment or follow-up with an eye specialist.
Among those who required referral, 95.0% were given referral for further evaluation of
their vision.
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3.4 Hearing

Figure 5: Hearing status of PSS participants (N=82,561)

Normal
hearing,
35.4%
Abnormal
hearing,
64.6 %

Note: Abnormal indicates that either the Hearing Handicap Inventory for Elderly (HHIE) score
was >8, or tinnitus was a very big problem, or otoscopy in either ear had a fail’ result,
or practice-tone test had a fail’ result, or any of the audiometry tests carried out with

40dB intensity at increasing frequencies (500Hz, 1000Hz, 2000Hz, 4000Hz) had a ‘fail’
result in either ear.

Of the 82,561 participants whose hearing was screened, nearly 2 in 3 (64.6%) had
abnormal hearing. (Figure 5)

Research Brief Series 14 m




Table 7: Hearing status of PSS participants by age, gender and ethnicity

Age Group (years) Gender Ethnicity
60-69|70-79(80 - 89 ai‘:‘e Male |Female|Chinese| Malay | Indian |Others
Hearing?, %
Normal 463 | 295 14.5 10.6 | 219 | 442 35.2 36.6 | 387 | 35.0
Abnormal 53.7 70.5 85.5 89.4 78.1 55.8 64.8 63.4 61.4 65.0
p-value® <0.001 <0.001 <0.001

Note: All percentages are column percentages.

2 Hearing: Abnormal indicates that either the Hearing Handicap Inventory for Elderly (HHIE)
score was >8, or tinnitus was a very big problem, or otoscopy in either ear had a ‘fail’ result,
or practice-tone test had a ‘fail’ result, or any of the audiometry tests carried out with 40dB
intensity at increasing frequencies (500Hz, 1000Hz, 2000Hz, 4000Hz) had a 'fail’ result in either
ear.

"p-value for trend across age groups based on Cuzick’s test and p-values based on Chi
square test for gender and ethnicity.

The proportion of participants with abnormal hearing increased with age, was higher
among males compared to females (78.1% vs 55.8%), and varied by ethnicity, being the
highest for Chinese (64.8%). (Table 7)

Figure 6: Hearing aid use by PSS participants

HHIE status among those not Using hearing aids HHIE status among those
using hearing aids —— using hearing aids

Abnormal,
4.4% No,

N=2,070

N=75,189 N=77,259

Note: HHIE- Hearing Handicap Inventory for Elderly. Data pertaining to PSS screenings
between January 2018 and January 2020.

Normal: No hearing handicap (HHIE score <8). Abnormal: Mild-moderate or severe hearing
handicap (HHIE score =10).
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Among participants whose hearing was screened, only 2.7% reported using a hearing aid
in either or both ears. Of those using a hearing aid, a third (36.6%) had an abnormal HHIE
result. Of those not using a hearing aid, only 1in 20 (4.4%) had an abnormal HHIE result.
(Figure 6)

Table 8: Hearing aid use by PSS participants by age, gender and ethnicity

Age Group (years) Gender Ethnicity
90 & ’ -
60-69|70 - 79|80 - 89 above Male |Female|Chinese| Malay | Indian |Others
Hearing aid
o 1.5 2.8 6.1 8.1 3.4 2.2 2.7 2.1 3.0 1.8
used, %

HHIE status among those who reported using a hearing aid, %

Normal® 68.7 | 66.4 | 56.6 | 40.0 | 58.5 | 68.2 63.3 67.5 | 61.0 | 61.9

AbnormalP 31.3 | 33.6 | 434 | 600 | 415 | 318 36.7 325 | 39.0 | 38.1

HHIE status among those who reported not using a hearing aid, %

Normal® 971 958 | 90.3 | 76.9 | 944 | 963 95.5 96.3 | 95.0 | 95.7

AbnormalP 2.9 4.2 9.7 23.1 5.6 3.7 4.5 3.7 5.0 4.3

Note: HHIE- Hearing Handicap Inventory for Elderly. All percentages are column percentages.

? Individuals who attended PSS screenings for hearing between January 2018 and January 2020.

® Normal indicates no hearing handicap (HHIE score <8); Abnormal indicates mild-moderate
or severe hearing handicap (HHIE score =10)

Among participants whose hearing was screened, the proportion using a hearing aid
increased with age, was slightly higher among males versus females, and was highest
for Indians. Among those using a hearing aid, the proportion with an abnormal HHIE
result increased with age, was higher in males (41.5%) compared to females (31.8%)
and was highest among Indians (39%) across ethnic groups. Likewise, among those not
using a hearing aid, the proportion with an abnormal HHIE result also increased with
age, was higher in males (5.6%) compared to females (3.7%), and was highest for Indians
(5%). Comparing those using and not using a hearing aid, the proportion with abnormal
hearing was significantly higher among those using a hearing aid for all age groups,
genders and ethnic groups. (Table 8)

Referral

Nearly all participants (99.1%) who had abnormal hearing required referral for further
evaluation of their hearing as they did not have an upcoming Ear, Nose, Throat (ENT)
medical appointment or were not on follow-up with an ENT specialist. Among those who
required referral, almost all (99.4%) were given a hearing referral.

Research Brief Series 14 @
DPODE QOCOOOOOOOOOOO OGO 0000000000000 oo+« + - - « — ... eeeesee ©000000000000000000000000000 DN
10000000 0000000000000000000000 0000 PN ©900000000000000000000000000000000000N
IPOPOOOOOOO0000000000000000060 60000 ec et o\ cecees ©2220000000000000000000000000000000DN
0000000000000 000 0 060000 0 o e e . e 06 00000000000 0000000000000000



3.5 Combinations of screening results in the three domains

Next, we detail various combinations of oral health, vision and hearing screening results

for participants who underwent screening in all three domains.

Figure 7: Combinations of screening results for participants who underwent

screening in all three domains (N=75,985)
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Note: SR — Screening Result

Of the 84,061 PSS participants, 75,985 (90.4%) underwent screening in all three domains.
Among them, over 4 in 5 (82.2%) had an abnormal result in one or more domains. While
nearly half (46.1%) had an abnormal result in only one domain, 1 in 3 (30.6%) had an
abnormal result in any two of the three domains, and 1 in 20 participants (5.5%) had an

abnormal result in all three domains. (Figure 7)
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Figure 8: Combinations of screening results for participants who underwent
screening in all the three domains (N=75,985)
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Only abnormal H,
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Note: H — Hearing. OH — Oral health. V- Vision.

Abnormal oral health indicates that the Oral Health Assessment Test (OHAT) result was
classified as unhealthy; Abnormal vision indicates that visual acuity using Snellen eye chart was
as 6/18 or worse in either eye; Abnormal hearing indicates that either the Hearing Handicap
Inventory for Elderly (HHIE) score was >8 or tinnitus was a very big problem or otoscopy in
either ear had a 'fail’ result or practice-tone test had a 'fail’ result or any of the audiometry tests
carried out at 40dB intensity and increasing frequencies (500Hz, 1000Hz, 2000Hz, 4000Hz) had
a 'fail’ result in either ear.

The most common result among the PSS participants who underwent screening in all
three domains was only abnormal vision (22.9%). This was followed by a normal result
in all three domains (17.8%) and abnormal oral health and vision (14.2%). The two least
common results were abnormal oral health and hearing (5.6%) and an abnormal result in
all three domains (5.5%).

Among participants who had an abnormal result in any two of the three domains, the
most common combination was abnormal oral health and vision (14.2%), followed by
abnormal vision and hearing (10.9%), and abnormal oral health and hearing (5.6%).

Among participants who had an abnormal result in only one domain, the most common
was only abnormal vision (22.9%), followed by only abnormal hearing (13.3%) and only
abnormal oral health (9.9%). (Figure 8)
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Figure 9: Distribution of combinations of screening results, by age, gender and

ethnicity
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Co-occurrence of an abnormal result in all three domains declined with age, was slightly
higher in females (versus males) and the highest among Indians and Malays (across ethnic
groups). While co-occurrence of an abnormal result in any two domains increased with
age, the proportion of participants with a normal result in all three domains declined
with age. Among the ethnic groups, a single abnormal result was more common among
Chinese, whereas Malays and Indians were relatively more likely to have an abnormal
result in two or more domains. (Figure 9)

@ Research Brief Series 14

LIRS R AR 2 2 2 .
DRI R 2 2
R R =

e o o o

e o o 0
NI
e o o o
e o o 0
NI
+4++
+ e
+ e
+ e
e



4,

4.1

Discussion

This brief presents the oral health, vision and hearing status of Singapore residents aged
60 years and older who participated in Project Silver Screen (PSS) a nationwide community-
based screening programme between January 2018 and July 2021. We first delineated
the sociodemographic characteristics of PSS participants, and examined the prevalence
of abnormal oral health, vision and hearing, overall and by age, gender, and ethnicity. We
then presented the prevalence of co-occurring abnormal status in oral health, vision and
hearing among the participants, overall and by age, gender and ethnicity.

The proportion of older adults with abnormal vision and abnormal hearing in PSS (53.6%
and 64.6% respectively) was much higher than the prevalence of self-reported vision and
hearing impairment (30.7% and 25.6% respectively) in THE SIGNS Study — |, a nationally
representative survey of community-dwelling older Singaporeans aged 60 years and
older, conducted in 2016-2017. 2¢ Objective measurement of vision and hearing in PSS
as well as participation in PSS by older adults who may be concerned about their vision
and hearing may explain the higher prevalence in PSS compared to THE SIGNS Study,
where vision and hearing status was based on self-reported measures. Past studies have
noted that negative age stereotypes can have constraining effects on attitudes and
health behaviours, including influencing sensory perceptions of older adults who might
downplay any vision or hearing issues as trivial or an inevitable part of ageing process.
27.28 Thus, assessment of vision and hearing impairment based solely on self-report may
underestimate the true extent of such impairments.

Oral health

Among PSS participants, while abnormal oral health increased with age, and was more
common among males (versus females) and among Malays and Indians (versus Chinese),
denture use (either full or partial) was more common among females and among Chinese.
We also observed that the proportion of participants with abnormal oral health across
age groups, gender and ethnicity was greater among those who were not using dentures
compared to those who were using dentures. It is likely that greater contact with dental
services, which would have been needed for procuring and maintaining dentures,
contributed to better oral health among these older adult sub-groups. #
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4.2 Vision

A population-based study of Singapore residents aged =40 years, comprising Chinese,
Malays, and Indians, examined between 2004 and 2011, reported that visual impairment
increased with age, and was higher among females compared to males. *° Furthermore, it
reported that while Malays had higher prevalence of presenting bilateral visual impairment
compared to Indians and Chinese, unilateral visual impairment was predominant among
Chinese. Among PSS participants, abnormal vision increased with age, was higher in
males (versus females) and highest for Chinese and Malays. Thus, apart from gender,
the pattern of abnormal vision by age and ethnicity was comparable between the
studies. Nevertheless, these comparisons should be interpreted with caution given the
differences in the study design (in sampling technique, and approach used to assess and
define vision impairment), sample characteristics (in age range) and time period (which
may affect the accessibility and utilization of eye care services) of the two studies.

Even though the proportion of participants with abnormal vision increased with age, the
use of spectacles declined with age. The increase in the prevalence of non-refractive
causes of vision impairment, like age-related macular degeneration, cataract and
glaucoma among older age groups, and predominance of refractive errors as a cause of
low vision in younger age groups may be potential explanations. *'

Nearly half (45%) of the participants for whom visual acuity was assessed while they were
wearing their spectacles had abnormal vision. This could be due to either under-corrected
refractive errors or non-refractive causes of impaired vision like macular disease, cataract
and glaucoma which require different modes of preventative or curative intervention.
Similarly, 59% of the participants for whom visual acuity was assessed while they were
not wearing spectacles had abnormal vision. While some of them may have forgotten
to bring their spectacles to the screening, uncorrected refractive errors or non-refractive
causes of impaired vision could be other potential causes for their abnormal vision.

4.3 Hearing

®

According to the National Health Survey conducted in Singapore in 2010, the reported
prevalence of at least moderate hearing loss (=40 dB, where at least 3 frequencies out of
4 were affected in the better ear) among residents aged 60-69 years was 9.6%. 32 Another
prior study from Singapore found that the prevalence of disabling hearing loss (=40dB)
was 16% among adults aged older than 60 years. ¥ The much higher prevalence among
PSS participants, where nearly 2 in 3 (64.6%) participants had abnormal hearing, is likely
due to a more comprehensive definition of abnormal hearing in PSS. Irrespective of the
definition, the two studies did find the pattern of abnormal hearing to be similar by age
(increasing with age) and gender (more prevalent among males versus females).
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Despite the high proportion of PSS participants with abnormal hearing (64.6%), the
proportion of participants using hearing aids in one or both ears was very low (2.7%). While
comparable data on hearing aid use by older adults being screened in the community is
lacking, studies from other countries have shown that only 15-30% of adults with mild to
moderate hearing loss obtain hearing aids. ** Likewise, according to a report from the
UK, there was a general reluctance among older adults to attend screening for hearing,
only 10-20% of those diagnosed with hearing impairment ever used a hearing aid, and
one-third among them discontinued due to discomfort, appearance, background noise,
difficulty handling etc. ¥ Recent studies on the use of hearing aids involving older adults
have noted that perceived need was the best predictor of adherence to recommendations
for hearing aid acquisition. *#4° While there is mixed evidence regarding the impact of
hearing aids on the incidence of cognitive decline and mortality, >#' other studies have
revealed a positive influence of hearing aid usage on quality of life. *? Strategies like aural
rehabilitation which involves services such as cognitive training and other techniques to
improve communication effectiveness could help increase the uptake and compliance
with the use of hearing aids. 4

4.4 Combinations of abnormal results in oral health, vision and hearing

Just over 4 in 5 PSS participants (82%) had an abnormal result in one or more domains,
highlighting the high burden of sensory impairment among older adults who show up
for community-based screening in Singapore. Also, more than a third (36%) of the older
adults had an abnormal result in two or more domains. Dual sensory impairments have
been linked to increased incidence of adverse health outcomes, including higher risk of
mortality. ¢4 Consequently, early detection and management of sensory decline among
older adults is important, pointing to the value of PSS.

Our findings showed that the proportion of participants with an abnormal result in all three
screenings decreased with age. However, given the cross-sectional nature of the data,
this finding likely reflects differential survivorship by number of sensory impairments. It
has been reported that the risk of mortality is higher for older adults with dual or multiple
sensory impairments relative to those with single sensory impairment. > Consequently,
we observed that the proportion of PSS participants with only one or two impairments
increased with age.
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5. Policy and Program Recommendations

5.1 Oral health

Studies have demonstrated an association between good oral hygiene and positive
health outcomes like reduced incidence of respiratory tract infections and lower levels of
cardiovascular disease. **# Improving access to oral healthcare services for older adults
can help not only reduce the burden of oral diseases among them but also address
morbidity and mortality associated with other diseases or health conditions caused due
to poor oral health. While the proposed analytical framework on screening for oral health
among adults 18 years and older by the United States Preventative Services Taskforce
(USPSTF) is still in progress, the American and Australian Dental Associations recommend
regular dental visits as determined by a dentist.

5.2 Vision

IR AR AR 2 2 4
DRI R 2 2
R R R

Since abnormal vision was detected in PSS both among those wearing spectacles during
vision screening as well as those who did not, there is a need for greater awareness
of the importance of regular screening for vision impairment among older adults (and
their family members) in Singapore, irrespective of spectacle use. Furthermore, those
already using spectacles should be mindful of potential under-correction of their vision
by their spectacles or non-refractive causes of vision impairment and be encouraged to
visit optometrists regularly.

Impaired vision has negative impact on vision-related functioning and quality of life. 40
Therefore, screening for impaired vision could be beneficial to older adults who do not
recognise that they have a vision problem or who recognise a problem but do not seek
treatment. While the USPSTF and American Academy of Family Physicians (AAFP) do not
recommend screening for impaired visual acuity in asymptomatic older adults aged 65
years and older, ' the American Association of Ophthalmologists (AAO) and American
Optometrist Association (AOA) recommend comprehensive eye examination every 1 or 2
years in patients aged 65 years and older. *? Frequency of screening for vision impairment
among older adults in Singapore should be decided in consultation with experts.
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5.3 Hearing

According to a recent review, hearing aids improve participation, overall health-related
quality of life and listening ability among those with mild to moderate hearing loss by
reducing psychological, social and emotional effects of hearing impairment.>® In the
context of screening for hearing impairment, while both the USPSTF and AAFP do not
recommend screening for hearing loss in asymptomatic adults aged 50 years and older,>
the American Speech Language Hearing Association (ASHA) recommends that adults
aged 50 years or older should be screened by an audiologist every 3 years.>* Frequency
of screening for hearing loss among older adults in Singapore should be decided in
consultation with experts.

5.4 Combinations of abnormal results in oral health, vision and hearing

The results presented in this brief suggest that co-occurrence of problems in vision,
hearing and oral health among older adults is common. Over a third of the participants
(36.2%) had two or more abnormal results, with the most common combination being
abnormal oral health and vision (14.2%), followed by abnormal vision and hearing (10.9%).
Co-occurrence of impairments can have serious repercussions; for instance, a population-
based study from Iceland reported that older men with hearing impairment or dual sensory
impairment had higher mortality from any cause and particularly cardiovascular causes
within a median 5-year follow-up. * Moreover, concurrent vision and hearing impairment
in older adults are associated with a range of psychosocial outcomes like increased
loneliness, higher levels of depressive symptoms, lower social networks and poorer
quality of life. ® Thus, co-location, or location in proximity, of screening and management
services for problems in vision, hearing and oral health may result in greater convenience,
prompt diagnosis, and management for older adults with co-occurring impairments.

Research Brief Series 14 @
QOOOOOOOOOOOOOO 000000000000 oo oo+ o« e cecceccc00e
OO0 E @@ 0000066 6 6 6 o v v v v e cecececc0000
:::::* 00 000660 60 e et e cecccccoee




YOS 0000000000000 00000000000 000000 oo - - - -
Q0000000000000 0 0000000 oo oo o - - -
[ ) e e e e

REFERENCES

10.
11.
12.

13.

14.
15.
16.
17.
18.

19.

22

World Health Organization. Ageing and Health. WHO. https://www.who.int/news-room/fact-
sheets/detail/ageing-and-health. Published 2021. Accessed 10 September 2022.

United Nations Department of Economic and Social Affairs (DESA). World Population Prospects
2022: Highlights. New York: United Nations Population Division;2022.

Dillon CF, Gu Q, Hoffman HJ, Ko CW. Vision, hearing, balance, and sensory impairment in
Americans aged 70 years and over: United States, 1999-2006. NCHS Data Brief. 2010(31):1-8.
Chan A, Malhotra R, Manap NB, et al. Transitions in Health, Employment, Social Engagement
And Intergenerational Transfers In Singapore Study (THE SIGNS Study)-I: Descriptive Statistics and
Analysis of Key Aspects of Successful Ageing. 2018.

Fisher D, Li CM, Chiu MS, et al. Impairments in hearing and vision impact on mortality in older
people: the AGES-Reykjavik Study. Age Ageing. 2014;43(1):69-76.

Lam BL, Lee DJ, Gomez-Marin O, Zheng DD, Caban AJ. Concurrent visual and hearing impairment
and risk of mortality: the National Health Interview Survey. Arch Ophthalmol. 2006;124(1):95-101.
Appollonio |, Carabellese C, Magni E, Frattola L, Trabucchi M. Sensory impairments and mortality
in an elderly community population: a six-year follow-up study. Age Ageing. 1995;24(1):30-36.
Phua J, Visaria A, Ostbye T, Malhotra R. Association of vision and hearing impairments with quality
of life among older adults: Mediation by psychosocial factors. Geriatr Gerontol Int. 2022;22(1):56-
62.

Chen DS, Betz J, Yaffe K, et al. Association of hearing impairment with declines in physical
functioning and the risk of disability in older adults. J Gerontol A Biol Sci Med Sci. 2015;70(5):654-
661.

Wilson BJ, Courage S, Bacchus M, et al. Screening for impaired vision in community-dwelling
adults aged 65 years and older in primary care settings. CMAJ. 2018;190(19):E588-E5%4.

Maeda K, Mori N. Poor oral health and mortality in geriatric patients admitted to an acute hospital:
an observational study. BMC Geriatr. 2020;20(1):26.

Gil-Montoya JA, Sanchez-Lara |, Carnero-Pardo C, et al. Oral Hygiene in the Elderly with Different
Degrees of Cognitive Impairment and Dementia. J Am Geriatr Soc. 2017;65(3):642-647.

Polzer |, Schwahn C Fau - Vélzke H, Vdlzke H Fau - Mundt T, Mundt T Fau - Biffar R, Biffar R. The
association of tooth loss with all-cause and circulatory mortality. Is there a benefit of replaced
teeth? A systematic review and meta-analysis. (1436-3771 (Electronic)).

Lee S, Sabbah WA-O. Association between number of teeth, use of dentures and musculoskeletal
frailty among older adults. (1447-0594 (Electronic)).

Chalmers JM, King PL, Spencer AJ, Wright FA, Carter KD. The oral health assessment tool--validity
and reliability. Aust Dent J. 2005;50(3):191-199.

Chalmers JM, Spencer AJ, Carter KD, King PL, Wright C. Caring for oral health in Australian
residential care Canberra: Australian Institute of Health and Welfare;2009.

Wang F, Tielsch JM, Ford DE, Quigley HA, Whelton PK. Evaluation of screening schemes for eye
disease in a primary care setting. Ophthalmic Epidemiol. 1998;5(2):69-82.

Loewenstein JI, Palmberg PF, Connett JE, Wentworth DN. Effectiveness of a pinhole method for
visual acuity screening. Arch Ophthalmol. 1985;103(2):222-223.

Weinstein BE. Validity of a screening protocol for identifying elderly people with hearing problems.
ASHA. 1986,28(5):41-45.

Research Brief Series 14




000000000 0o ceecoco0cc00000000000
QO O OO0 000 0 0 0 0 o s s o o 4. ©00000000000000000
OO OO 000000 00 0 0 o s s o oo+ ©e0000000000000000
©00000c o oo ceccocccc00000000000
0000000000000 0 o o o o oo .. secceccc00000000000
00000000 ceccccccc000000000
OO 0000000 0 0 0 0 o s s o o4 Y 0e00000000000000

20. Ventry IM, Weinstein BE. Identification of elderly people with hearing problems. ASHA.
1983;25(7):37-42.

21. Lichtenstein MJ, Bess FH, Logan SA. Diagnostic performance of the hearing handicap inventory for
the elderly (screening version) against differing definitions of hearing loss. Ear Hear. 1988;9(4):208-
211.

22. Lichtenstein MJ, Bess FH, Logan SA. Validation of screening tools for identifying hearing-impaired
elderly in primary care. JAMA. 1988;259(19):2875-2878.

23.  McBride WS, Mulrow CD, Aguilar C, Tuley MR. Methods for screening for hearing loss in older
adults. Am J Med Sci. 1994;307(1):40-42.

24.  Ciurlia-Guy E, Cashman M, Lewsen B. Identifying hearing loss and hearing handicap among chronic
care elderly people. Gerontologist. 1993;33(5):644-649.

25. StataCorp. Stata Statistical Software: Release 14. College Station, TX: StataCorp, LP; 2015.

26. Chan A, Malhotra R, Visaria A, Sung P, Seng B, Tan Y. Transitions in Health, Employment, Social
Engagement And Intergenerational Transfers In Singapore Study (THE SIGNS Study) — Il: Cross-
Sectional and Longitudinal Analyses of Key Aspects of Successful Ageing. . Singapore: Centre for
Ageing Research and Education, Duke-NUS Medical School;2020.

27. LevyBR, Slade MD, Gill TM. Hearing decline predicted by elders’ stereotypes. J Gerontol B Psychol
Sci Soc Sci. 2006;61(2):P82-87.

28. Dionigi RA. Stereotypes of Aging: Their Effects on the Health of Older Adults. Journal of Geriatrics.
2015;2015:1-9.

29. Moynihan P, Varghese R. Impact of Wearing Dentures on Dietary Intake, Nutritional Status, and
Eating: A Systematic Review. JDR Clin Trans Res. 2021:23800844211026608.

30. Wong TY, Tham YC, Sabanayagam C, Cheng CY. Patterns and Risk Factor Profiles of Visual Loss
in a Multiethnic Asian Population: The Singapore Epidemiology of Eye Diseases Study. Am J
Ophthalmol. 2019;206:48-73.

31. Evans JR, Fletcher AE, Wormald RP, Assessment MRCTo, Management of Older People in the C.
Causes of visual impairment in people aged 75 years and older in Britain: an add-on study to the
MRC Trial of Assessment and Management of Older People in the Community. Br J Ophthalmol.
2004;88(3):365-370.

32. Epidemiology & Disease Control Division Ministry of Health (Singapore). National Health Survey
2010. Ministry of Health. https://www.moh.gov.sg/docs/librariesprovider5/resources-statistics/
reports/nhs2010---low-res.pdf. Published 2010. Accessed 1 May 2021.

33. Lee JC, Danker AN, Wong YH, Lim MY. Hearing Loss amongst the Elderly in a Southeast Asian
Population - A Community-based Study. Ann Acad Med Singap. 2017;46(4):145-154.

34. Bisgaard N, Ruf S. Findings From EuroTrak Surveys From 2009 to 2015: Hearing Loss Prevalence,
Hearing Aid Adoption, and Benefits of Hearing Aid Use. Am J Audiol. 2017;26(3S):451-461.

35. Chien W, Lin FR. Prevalence of hearing aid use among older adults in the United States. Arch Intern
Med. 2012;172(3):292-293.

36. Reed NS, Garcia-Morales E, Willink A. Trends in Hearing Aid Ownership Among Older Adults in the
United States From 2011 to 2018. JAMA Intern Med. 2021;181(3):383-385.

37. Spiby J. Screening for Hearing Loss in Older Adults. External review against programme appraisal
criteria for the UK National Screening Committee (UK NSC),. 2014.

Research Brief Series 14 @
OOPPE QOCOOOOOOOOOOO OGO 0000000000000 oo+« + - - « — ... eeeesee ©000000000000000000000000000 POOEEENIEN
DOV0000000000000000000000000000 000 ©9900000000000000000000000000000000000
DOO000¢ QOO0 OOOOOOOO0OOO0000000 0000 o oo scc- - - - . etooee ....--oooo....'..........’..
D000 00 0000066066060 0 o e 06 0 0 0000000000000000000000000



YOS 0000000000000 00000000000 000000 oo - - - -
Q0000000000000 0 0000000 oo oo o - - -
[ ) e e e e

38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.
51.

52.

53.

54.

24)

Fischer ME, Cruickshanks KJ, Wiley TL, Klein BE, Klein R, Tweed TS. Determinants of hearing aid
acquisition in older adults. Am J Public Health. 2011;101(8):1449-1455.

Humes LE, Dubno JR. A Comparison of the Perceived Hearing Difficulties of Community and
Clinical Samples of Older Adults. J Speech Lang Hear Res. 2021;64(9):3653-3667.

Saunders GH, Frederick MT, Silverman SC, Nielsen C, Laplante-Levesque A. Health behavior
theories as predictors of hearing-aid uptake and outcomes. Int J Audiol. 2016;55 Suppl 3:559-68.
Dawes P, Cruickshanks KJ, Fischer ME, Klein BE, Klein R, Nondahl DM. Hearing-aid use and long-
term health outcomes: Hearing handicap, mental health, social engagement, cognitive function,
physical health, and mortality. Int J Audiol. 2015;54(11):838-844.

Chisolm TH, Johnson CE, Danhauer JL, et al. A systematic review of health-related quality of life
and hearing aids: final report of the American Academy of Audiology Task Force On the Health-
Related Quiality of Life Benefits of Amplification in Adults. J Am Acad Audiol. 2007;18(2):151-183.
Li-Korotky HS. Age-related hearing loss: quality of care for quality of life. Gerontologist.
2012;52(2):265-271.

Gopinath B, Schneider J, McMahon CM, Burlutsky G, Leeder SR, Mitchell P. Dual sensory
impairment in older adults increases the risk of mortality: a population-based study. PLoS One.
2013;8(3):e55054.

Sjogren P, Nilsson E, Forsell M, Johansson O, Hoogstraate J. A systematic review of the preventive
effect of oral hygiene on pneumonia and respiratory tract infection in elderly people in hospitals
and nursing homes: effect estimates and methodological quality of randomized controlled trials. J
Am Geriatr Soc. 2008;56(11):2124-2130.

de Oliveira C, Watt R, Hamer M. Toothbrushing, inflammation, and risk of cardiovascular disease:
results from Scottish Health Survey. BMJ. 2010;340:c2451.

Australian Dental Association. How Often you Should See a Dentist. Australian Dental Association
(ADA). https://www.adansw.com.au/About/ADA-NSW-Fact-Sheet-How-Often-You-Should-See-a-
Dent.aspx. Published 2017. Accessed 12 Aug 2022.

Renaud J, Bedard E. Depression in the elderly with visual impairment and its association with
quality of life. Clin Interv Aging. 2013;8:931-943.

Ribeiro MV, Hasten-Reiter Junior HN, Ribeiro EA, Juca MJ, Barbosa FT, Sousa-Rodrigues CF.
Association between visual impairment and depression in the elderly: a systematic review. Arq
Bras Oftalmol. 2015;78(3):197-201.

Crews JE, Campbell VA. Vision impairment and hearing loss among community-dwelling older
Americans: implications for health and functioning. Am J Public Health. 2004;94(5):823-829.
Mangione CM, Barry MJ, Nicholson WK, et al. Screening for Impaired Visual Acuity in Older Adults:
US Preventive Services Task Force Recommendation Statement. JAMA. 2022;327(21):2123-2128.
American Optometrist Association. Comprehensive eye exams-Recommended examination
frequency for the adult patient. American Optometrist Association. https://www.aoa.org/healthy-
eyes/caring-for-your-eyes/eye-exams?sso=y. Published 2022. Accessed 5 May 2022.

Ferguson MA, Kitterick PT, Chong LY, Edmondson-Jones M, Barker F, Hoare DJ. Hearing aids for
mild to moderate hearing loss in adults. Cochrane Database Syst Rev. 2017;9(9):CD012023.

Krist AH, Davidson KW, Mangione CM, et al. Screening for Hearing Loss in Older Adults: US
Preventive Services Task Force Recommendation Statement. JAMA. 2021;325(12):1196-1201.

Research Brief Series 14




Publisher

Centre for Ageing Research and Education (CARE) is an academic research centre in Duke-
NUS Medical School, Singapore. Drawing on its interdisciplinary expertise and collaborations
across medical, social, psychological, economic, and environmental perspectives, CARE
conducts research on the social and medical determinants of successful ageing, and actively
engages with government and industry partners to identify needs and strategies to enhance
the experience of ageing in Singapore. CARE also conducts educational programmes to
build competencies in ageing research among researchers, policy makers and programme
professionals.

CARE's vision is to achieve health, social inclusion and a high quality of life for our ageing
population.

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

cevrereresereseeeie. ACKINOWLEDGEMENTS --oeoeeeeeeeeeevenens

We would like to acknowledge Effandy Roslan and Eu Jzin Tan from the Health Promotion
Board, Singapore for providing us with the data and health screening booklets, and for
their helpful responses to our queries regarding the Project Silver Screen dataset. The
quantitative analysis also benefitted from discussions with and useful suggestions from
Srinidhi Manikantan and Lilian Lee from the Ageing Planning Office, Ministry of Health.
The Evaluation of Project Silver Screen was led by the Principal Investigator, Angelique
Chan, Executive Director of the Centre for Ageing Research and Education.

© 6000000000000 0000000000000000000
0000000000000 0000000000000000000

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Research Brief Series 14 @
QOOOOOOOOOOOOOO 000000000000 oo oo+ o« e cecceccc00e
OO0 E @@ 0000066 6 6 6 o v v v v e cecececc0000
:::::* 00 000660 60 e et e cecccccoee




Authors

Dr Seema Aithal
Research Associate, Centre for Ageing Research and Education

Dr Abhijit Visaria
Senior Research Fellow, Centre for Ageing Research and Education

Assistant Professor Rahul Malhotra
Deputy Director, Centre for Ageing Research and Education

For more information, please contact:

Centre for Ageing Research and Education (CARE)
Duke-NUS Medical School,

8 College Road, Level 4,

Singapore 169857

Email: care@duke-nus.edu.sg

@ Research Brief Series 14

IDDOOOOE .........000:::..
IR
+ oooQQQQ

e o o o
.
.
.
.
.
.
.
.
°

e oo 0
e o o 0
+4++
+ e
+ e
+ e
R R 2



Centre for Ageing Research and Education (CARE)
Duke-NUS Medical School

8 College Road, Singapore 169857
www.duke-nus.edu.sg/care
Email: care@duke-nus.edu.sg



