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Number of older adults aged 65 years and over is projected 
to double to 1.5 billion by 2050 as a result of advancement 
in medical, public health, social and economic development 
leading to improvement in survival (1). The top three countries 
in Asia with the largest percentage point increase will be 
Republic of Korea, Singapore, and Taiwan Province of China. 
While lifespan continues to increase, healthspan has been slow 
to improve, and a person is known to spend the last decade of 
his or her life in poor health (2). The World Report on Ageing 
and Health by World Health Organisation (WHO) defines 
healthy ageing as the process of developing and maintaining 
functional ability that enables wellbeing. The interaction 
between individual and environment is crucial to achieve 
the optimum trajectory which can be modified to maintain a 
person’s functional ability and intrinsic capacity throughout 
the life course. The United Nations General Assembly has 
just declared 2021-2030 as the Decade of Healthy Ageing 
where all stakeholders including government, private sectors, 

community and academia will need to come together to add 
life to years, with one of the areas of action include “ensure 
that communities foster the abilities of older people” through 
designing national / subnational programmes on age-friendly 
cities and communities (3).

Ageing in place, increasing physical activity, reducing 
loneliness, and maintaining functional ability including 
cognition amongst older people in fast aging countries is a 
public health priority. Frailty and dementia, both linked with 
ageing and chronic diseases are a major cause of disability 
and associated with poor quality of life both for the older adult 
and caregiver. Frailty is a dynamic clinical state of decreased 
functional reserve which increases individual’s vulnerability 
to external stressors ranging from robust, prefrailty, frailty to 
frailty with disability, and frailty is reversible (4). Frailty and 
dementia have a bidirectional relationship, closely associated 
and often co-exist in the last few years of life (5). Based on 
WHO Guidelines on Integrated Care for Older People (ICOPE), 
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significant functional decline and care dependency can be 
delayed with upstream screening and interventions through 
community level interventions and realigning health systems (6, 
7).

Every country has different demographic challenges and 
identifying the mechanisms to activate the community to 
participate in the intervention programs, driver of behaviour 
change and sustenance is crucial to adapt to other programs 
(8). The Healthy Ageing Promotion Program for You 
(HAPPY) program was started in 2017 to engage older adults 
with prefrailty, frailty and/or cognitive impairment in dual-
task exercise in the community setting led by health coaches 
or trained volunteers with the aim of improving function, 
cognition and reducing social isolation amongst community 
dwelling older people in Singapore.  The planning and initiation 
of the program was driven by academia in partnership with 
National University Health System (NUHS) Regional Health 
System (RHS), the Agency for Integrated Care (AIC) and 
the People’s Association (PA) with shared accountability. 
Healthcare system in Singapore is divided into three Integrated 
RHS clusters. Each of the cluster is responsible for the 
population health of the selected region, and work closely with 
AIC and PA in bringing together care, enhancing capabilities 
of community including  community care and primary care 
providers, and to anchor care in the community as a team (9). 

The primary objective of the program was to observe 
improvement in cognition. The secondary objective was 
to observe improvement in frailty status, functional status, 
perceived health and reduction of social isolation. In addition, 
our aim was also to evaluate and compare the effectiveness 
of the dual task exercise led by health coaches and trained 
volunteers.

Methods

Recruitment and publicity
The HAPPY program was initially started in the Western 

region of Singapore in 2017, and eventually scaled up across 
whole of Singapore over two years (Figure 1). The initial 
publicity for recruitment was through the NUHS RHS for 
the western community partners, AIC for senior care centres 
and senior activity centre, and PA for community dwelling 
older adults in their relevant community development council 
(Figure 2). Participants also opted to join the program through 
word of mouth from peers. Participants were invited to 
participate in phase 1 screening program to screen for frailty, 
depression, cognition, falls, vision, grip strength and gait speed. 
If participants screened positive for dementia or depression, 
they would be referred to the NUHS Geriatric Psychiatry Out-
Reach Assessment, Consultation and Enablement team for 
management and follow up. Those with history of falls, weight 
loss and vision impairment were given a referral letter to see 
their general practitioner.  Only participants who were screened 
to be pre-frail or frail and ambulant or had underlying cognitive 

impairment were invited to participate in phase 2 screening 
on functional status, physical activity, and social network. 
Participants were followed up at 3 and 6 months.

Figure 1
Scaling up of the Healthy Ageing Promotion Program for You 

(HAPPY)

Figure 2
Recruitment and Publicity of the Healthy Ageing Promotion 

Program for You

Although the inclusion criteria for evaluation follow-up on 
the dual-task exercise program was ≥ 60 years old prefrail, 
frail and ambulant or cognitive impairment, there were no 
restrictions for those who were keen to participate but did 
not fulfill the inclusion criteria. There were more than 700 
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older adults participating in more than 50 sites island wide 
before Covid-19 restrictions were implemented in March 
2020. Selected sites were chosen randomly for assessment and 
evaluation. Attendance was measured by the completeness of 
blood pressure monitoring prior to start of the exercise session. 
For phase 1 screening,  569 older adults were enrolled, and 296 
attended Phase 2 screening. For those who consented, 33.4% 
dropped out, and data was available for 197 participants at 3 
months. 

The evaluation is reported according to the Transparent 
Reporting of Evaluations with Nonrandomized Designs 
and description of the intervention from the Template for 
Intervention Description and Replication checklist (10, 11).

Program Description
HAPPY is a dual-task exercise program adapted 

from cognicise which originated from National Center for 
Geriatrics and Gerontology in Nagoya, Japan. Cognicise is a 

Figure 3
Example of Healthy Ageing Promotion Program for You Manual and Guide
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multicomponent exercise incorporating physical, cognitive, and 
social activities with the aim of improving cognition in older 
adults with mild cognitive impairment (12). These exercises 
had to be adapted locally as Singapore is a multiracial and 
multicultural country with Chinese, Indian and Malays being 
the three main ethnic groups, and varied education level. In 
addition, the exercise components include low to moderate 
intensity circuit and resistance training as secondary outcomes 
focussed on physical function. There are more than 80 different 
dual task combination of varying intensities co-created by the 
health coaches, volunteers, and participants. The examples of 
the dual task exercises are seen in the exercise manual which 
is given to volunteers (Figure 3) and includes scissors paper 

stone, body numbers, HAPPY ladder, walking in pairs, group 
with themes and circuit training. The exercises are conducted 
for 60 minutes once or twice weekly depending on the site and 
centre preference and availability of volunteers, and either led 
by health coaches or volunteers. The dual task components 
comprised 40 minutes of the total exercise program.

Recruitment and Training of volunteers (HAPPY leaders)
Happy leaders were identified either from the initial groups 

led by health coaches, community centres, senior care centres 
or the National Library Board volunteers. To date 625 certified 
HAPPY leaders have undergone structured training. The 
training includes theoretical aspect on dementia prevention, 

Figure 4
Volunteer (HAPPY leader) Training
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blood pressure and heart rate monitoring, evidence behind 
dual-task exercise, co-creation of new dual-task combination 
exercises, co-leading the exercises with health coaches and 
eventually leading the group independently. The HAPPY 
leaders need to lead or co-lead at least 8 sessions with the health 
coaches and must clear the assessments to be certified (Figure 
4). The health coaches will conduct periodic on-site quality 
checks and obtain feedback from the participants to ensure the 
program is delivering its original objectives.  Since there are 
only four trained health coaches, HAPPY leaders are the key 
drivers to ensure sustainability and scalability of the program. 
There are periodic celebrations to recognise and acknowledge 
HAPPY leaders.

Outcome Measures
The primary outcome was improvement in cognition, and 

secondary outcomes being frailty, physical function, social 
network, falls, depression and perceived health at 3 months. 

Primary outcomes
Cognition was measured using the Montreal Cognitive 

Assessment (MoCA) score (13). 

Secondary outcomes
Frailty was measured using the 5-item FRAIL scale (Fatigue, 

Resistance, Aerobic, Illness, and Loss of Weight) which has 
been validated locally (14). The scores range from 0 (robust), 
1-2 (prefrail) and 3-5 (frail) (15). Geriatric depression scale 
was used to assess for depression, with a maximum score of 
15 where ≥ 5 is positive for depression (16). Social network 
was assessed using the 6-item Lubben Social Network Scale 
(LSNS-6).  LSNS-6 is a brief, validated tool and includes size, 
closeness, and frequency of contact with friends and family 
members. The maximum total score is 30 and a score below 
12 suggests that an individual is at risk of social isolation 
(17). Short physical performance battery (SPPB) test was used 
to measure physical function which includes balance, gait 
speed over 4 meters and five continuous chair-stand with a 
maximum score of 12. Perceived general health was assessed 
using EuroQol vertical visual analogue scale, ranging from 
“worst possible” to “best possible” health (18).

Statistical Analysis
All analysis was conducted using IBM SPSS Version 25. 

Differences between baseline and 3rd month follow up were 
calculated to derive positive values to indicate improvement. 
Significant differences between baseline and 3rd month follow 
up assessment were determined using paired sample t-tests. 
Differences in change between groups (health coach led and 
volunteer led) was determined using general linear model 
adjusted for age and baseline value. Statistical significance was 
set at P < 0.05.

Ethics
The study protocol including screening and intervention was 

approved by the National Healthcare Group (NHG) Domain 
Specific Review Board (DSRB). All participants signed an 
informed consent form.

Results

Health coach led 61.7% of the participants, and HAPPY 
leaders 38.3%. HAPPY was conducted once weekly for 36.0%, 
and twice weekly for 64.0% of the participants. There was 
significant improvement in the MoCA scores at 3 months in 
the entire group including health coach and HAPPY leaders’ 
groups (Figure 5a). The improvement was more prevalent in 
the groups led by health coaches compared with the HAPPY 
leaders. The groups led by HAPPY leaders had overall lower 
baseline mean MoCA scores of 22.7 compared with 23.7 for 
the groups led by health coaches. For the SPPB scores, there 
was overall significant improvement from 9.7 to 10.3, although 
improvement was most significant in the groups led by health 
coaches increasing from 9.6 to 10.4 and twice weekly exercises. 
There was significant improvement in the SPPB domains of 
balance and chair-stand for the entire group, groups led by 
health coaches and twice weekly exercises. There was non-
significant improvement in gait speed for the entire group.

Figure 5a
Changes at 3rd month follow up for primary and secondary 

outcomes

There was significant improvement in LSNS-6 scores 
with reduction of social isolation by 10% at 3 months for the 
entire group and those attending once weekly exercises. There 
was also significant improvement in the perceived health at 
3 months in the entire group, groups lead by health coaches 
and those attending twice weekly exercises. There was no 
significant difference in depression prevalence which was 
generally low at 9.3%, and the groups led by HAPPY leaders 
had a small significant increase in the GDS scores at 3 months. 
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However, the prevalence of at least moderate to extreme 
depression or anxiety on the Euroqol-5D domain reduced by 
30%. 

There was a significant increase in the number of robust 
older adults and a reduction in mean FRAIL scores in the entire 
group, groups led by health coaches and HAPPY leaders at 3 
months. The prevalence of frailty reduced by 75% and 50% 
in the groups who attended twice weekly exercises and led by 
HAPPY leaders, respectively (Figure 5b).  The prevalence of 
1 or more falls reduced significantly by two thirds at 3 months 
from 29.1% to 10.2%.

Figure 5b
 Prevalence of frailty at baseline and 3rd month

Discussion

Ageing of the population impacts many aspects of society 
including healthcare and social care cost, labour and financial 
market, housing, and long-term care facilities. Whole-of-society 
approach is required to promote healthy ageing and improve the 
life of older people, and community as a whole. The primary 
aim of the HAPPY program was to maintain and / or improve 
function and cognition amongst at risk older adults although 
many robust older adults opted to participate in the exercises. 
Embedding of the HAPPY program within the population 
was successful as there was multisectoral collaboration 
between academia, government, non-profit organisations, and 
community.  Both the Decade of Health Ageing and The 
World report on ageing and health policy framework for 
healthy ageing have emphasized the need for multi-sectoral 
collaboration to ensure that integrated care and primary health 
services are accessible, person-centred care focussed on 
common goal of functional ability, and to have opportunity to 
age in an age-friendly environment including ongoing lifelong 
learning and ability to contribute to their communities while 
retaining autonomy and health (3, 19). 

With the demographic shift, countries will see increasing 
numbers of older people with chronic conditions contributing to 
disability including sarcopenia, frailty, dementia, osteoporosis, 
and vision / hearing impairment. Social isolation, frailty, 

dementia, falls, and fractures are associated with increased 
morbidity and mortality. The prevalence of prefrailty in 
Singapore is 37%, frailty 6% and half of frail older adults 
are still independent which is similar to data from nationally 
representative studies (14, 20). In the rural area in the United 
States, prevalence of frailty can be as high as 30.4% (21).  
Frailty is not synonymous with disability or comorbidities.  
Older adults define successful ageing as being able to maintain 
physical and cognitive ability whereas disease and productivity 
are much lower down the list in community surveys (22, 
23). Frailty is potentially reversible through personalised 
multicomponent approach including physical exercise, 
management of polypharmacy, falls, nutrition, loneliness, 
cognitive impairment, and depression (4). Similarly, cognitive 
impairment is also amenable to interventions and demonstrate 
reversibility through multi-domain approach (24). There are 
emerging studies to suggest that even low level of physical 
activity is associated with reduced risk of all-cause mortality 
(25). Interventions incorporating simultaneous physical, 
cognitive, and social activities have been effective in improving 
cognitive function than either interventions alone (12, 26).

Most multicomponent exercise programs have been 
conducted in trial setting, and while it may be proven to be 
effective in randomized controlled trials or in observational 
studies, the translation into public health practice and system 
change including scalability and sustainability at the population 
level may still continue to be a challenge and may not produce 
the intended outcomes seen in trials (27). The HAPPY program 
is a form of system-based approach to enable successful 
ageing which was successfully implemented through multi-
collaborative approach to co-create sustainable and scalable 
interventions to achieve high level of physical and mental 
functioning, stronger social network, and better quality of life. 
Participants of the HAPPY program significantly improved in 
their functional ability including cognition, frailty status and 
physical function especially in the total SPPB scores, balance, 
and chair-stand domain. This correlated with reduction of 
falls by two thirds at 3 months. A recent systematic review 
has shown that interventions which included balance and 
functional exercise with a total weekly dose of ≥ 3 hours can 
reduce falls by 42% (28). Another similar successful population 
level program in County Perry, Missouri involved screening 
older adults for geriatric syndrome using the rapid geriatric 
assessment with exercise and cognitive stimulation program 
which showed improvement in functional status (8).

Older persons, especially women who often outlive their 
spouse may be at risk of social isolation and loneliness, and 
financial insecurity. Almost 1 in 2 older adults are known to 
be at risk of social isolation in Singapore and worldwide(29). 
Participatory, productive engagement and group-based 
interventions designed to promote physical activity have been 
known to increase social connectedness, and reduce loneliness 
(30). Our community-based intervention program did reduce 
social isolation by 10% at 3 months with significant increases 
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in LSNS-6 scores. Interestingly, improvement was greatest 
amongst the participants attending once weekly exercises. 
One possible explanation may include that they may be busy 
engaging with friends and family’s at other times.

Retirees who are retired from workforce may spend 
more time in “roleless role” where they can contribute to 
the society in the form of volunteering. Volunteerism in the 
HAPPY program is a good example of “productive ageing” 
and “meaningful engagement” contributing to the betterment 
of senior communities through “do-it-together” approach. 
The proportion of older adults who volunteer in the US have 
increased by 65% since 1974, and older adults are known to 
commit twice the time to volunteer activities (31). There are 
multiple benefits of volunteering including better physical 
health, better chronic disease control and functional status, 
lower mortality, better cognitive and mental health, improved 
perceived health and better social network (32). This was 
corroborated by HAPPY leaders where many saw improvement 
in their chronic disease control (33). Our program showed 
that structured training and assessment of the volunteers with 
periodic quality monitoring did produce similar cognitive 
outcomes to the health coaches conducting the exercises. 
The SPPB scores including the balance, chair-stand and gait 
domain scores for the groups led by health coaches showed 
greater improvement compared to HAPPY leaders, and 
possible reasons for this may be gaps in training on physical 
function aspect. The training was focused mainly on improving 
cognition. In addition, there was no specific training provided 
on exercises for different muscle groups, mitigating falls risk 
and theoretical aspect of physical exercise besides the stretching 
and cooling down exercises.

The public health impact of the HAPPY program has 
been described according to RE-AIM framework covering 
effectiveness, reach, adoption, implementation, and 
maintenance (34). The success of the HAPPY program is 
attributed to the  concerted shared accountability and sustained 
collaboration between different stakeholders to co-create, 
co-own the initiative, and the role of academia in providing 
directions based on available evidence and evaluation. 
Certified HAPPY leaders were acknowledged, and their efforts 
celebrated in different platforms to ensure sustainability and 
scalability of the program. However, more can be done in 
regularly upskilling the HAPPY leaders in different aspects 
such as falls prevention, frailty screening, detecting red flags 
amongst older adults and incentivizing them with vouchers or 
similar to keep them motivated. There needs to be an agile, 
inspirational, and innovative leadership and team to drive the 
program on the ground. 

Implementing country wide healthy ageing initiatives has its 
own challenges.  One of the biggest challenges in clinical trial 
or observational studies is drop-outs. At 3 months, the drop-out 
rate was 33.4%%, and 6 months 49.0%. However, there were 
many new participants who continued to join and eventually 
joined as HAPPY leaders. There was no follow-up on the 

dropouts to see if they had a medical reason, life event or other 
reasons related to the dual task exercise itself. Language barrier 
in a multiracial country like Singapore can be a barrier to 
group activities, and participants did drop out when they could 
not understand the instructions. Like many other community-
based programs, 75% of the participants were females. Future 
evaluations should include male preferences and motivational 
factors. Continuing to motivate HAPPY leaders also remained 
a challenge. In addition to motivation, health coaches had to 
ensure new dual-task exercises being introduced. Incentivizing 
them may keep them motivated and sustain behavioral change. 
Of the 625 trained HAPPY leaders, 85% continue to lead or 
co-lead the groups. While the program did reduce overall 
social isolation, only a few of the groups felt responsible for 
team members’ wellness and had longing for togetherness or 
“kampung spirit”.  

During Covid-19 pandemic physical distancing requirement, 
the HAPPY program was converted to virtual and only 40% 
of the participants surveyed were digital ready and remained 
socially connected (35). Community-based program can only be 
made possible with fixed groupings to allow for better track and 
trace ability once restrictions are lifted post Covid-19 pandemic. 
In the current state, HAPPY programs in the senior care and 
senior activity centers are ongoing with limited number of 
participants, safe distancing, and strict infection control practice 
in place.

We do not have the profile of volunteers, but it is known that 
older adults are more likely to volunteer if they are married and 
have a spouse who also volunteers, work part time and highly 
educated. With reinforcement of retirement age in certain 
countries, greater volunteering opportunities and benefits, 
and the fact that people are living longer post-retirement, 
policymakers should provide incentives and promote paid 
“productive ageing”. 

Healthy ageing initiatives within the community and the 
ability to age well with dignity and purpose can be made a 
reality, but commitment is required from multiple sectors 
with joint accountability. Evidence suggests that even non-
healthcare professionals can be trained to screen for frailty, 
decline in intrinsic capacity and cognitive impairment, and 
implement necessary interventions. The WHO Integrated 
Care for Older People, ICOPE handbook Guidance and Rapid 
Geriatric Assessment which are both available in digital form 
are examples of person-centred assessment and management 
pathway that can be administered in primary care or community 
to prevent and /or enable early detection of age-related diseases 
(36, 37). Community re-design for healthy ageing should 
provide integrated social and healthcare and improve social 
connectivity, access to lifelong learning, financial security, and 
opportunity for “productive ageing”.
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Conclusion

Community embedded program like HAPPY can improve 
cognition, functional status, reduce social isolation, reverse 
frailty, and improve perceived health. Similar improvements 
were also shown with volunteer led groups but to a 
smaller extend. Our program has highlighted that it takes a 
“village” to promote healthy ageing, and the need to have a 
life course approach to healthy longevity that must involve 
local government and ministerial organisations, non-profit 
organisations, industries, academia, and community to redesign 
health. Healthy and active older adults can be a resource to the 
community and provide economic and social benefits. 
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