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Abstract

Background Recreational parks can play a significant role in older people’s health, with emerging evidence
suggesting that changes in the physical environment, such as refurbishments of local parks, can increase park
visitations and physical activity engagement. The ENJOY MAP for HEALTH aimed to evaluate the impact of Seniors
Exercise Park installations and associated capacity building activities on older people’s park visitation, and park-based
physical activity.

Method The ENJOY MAP for HEALTH was a quasi-experiment study design that involved the installation of
specialised Seniors Exercise Park equipment as part of park refurbishment, supported by promotion and community
capacity building activities in six municipalities in Victoria, Australia. Direct observations of park users took place prior
to park upgrades, one-month post upgrade and 12-months from baseline. The overall number and characteristics of
park visitors, and the type and level of physical activity undertaken, were summarised descriptively. Generalised linear
models were used to examine the impact of park refurbishment (equipment installation and site activation) on the
total number of older people observed in the park, and their engagement in physical activity, accounting for site and
seasonal effects.

Results Overall number of visits increased following park upgrades, with the largest number of visitors observed
one-month post upgrade (n=12,501). The proportion of older people observed at the parks remained relatively low
prior to and one-month post upgrade compared to other age groups. However, after adjusting for site and seasonal
effects, the number of older people observed in the parks increased significantly post upgrade and site activation
compared to prior to the refurbishment (incidence rate ratios (IRR) 3.55; 95% Cl 2.68, 4.70). The number of older
people observed to be exercising at the Seniors Exercise Park also increased by 100% at 12-months post-installation
relative to one-month post upgrade (IRR 2.00; 95% Cl 1.26, 3.17).
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increased park usage by older people.

=true.

Conclusion Installation of the Seniors Exercise Parks and the supportive programs and activities following six park
upgrades resulted in an increase in older people’s park visitation and engagement in physical activity. Community
engagement and training of volunteers with the support of local governments are likely to contribute to the

Trial registration This trial was registered with the Australian New Zealand Clinical Trials Registry. Trial registration
number ACTRN12621000965808. https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=380745&isReview

Keywords Seniors Exercise Park, Physical activity, Parks, Older people, Built environment

Introduction

Physical inactivity is a major public health concern
especially in older age. Older adults in particular have
lower levels of physical activity with a small proportion
(13-41.8%) meeting the recommended physical activ-
ity guidelines [1, 2]. With the growing ageing popula-
tion, engagement in regular physical activity is essential
for maintaining good health and preventing chronic dis-
eases among older people [3—5]. Physical activity in the
outdoor environment, such as in local parks, offers many
health benefits, including physical, mental and social
benefits [6-8]. The usage of local parks as a place to
engage in planned and incidental activities has been rec-
ognised as a valuable mode to maintain physical health
[9], with increased benefits for older people [10, 11]. In
recent years, the availability of outdoor exercise equip-
ment in local parks has become quite popular as an active
space to exercise for outdoor leisure [12—14]. The usage
of outdoor exercise equipment for older people has also
shown various health benefits [15, 16] with emerging evi-
dence for the need to create well designed active spaces
with age-suitable exercise equipment [17-19].

Changes in the physical environment, such as refur-
bishments of local parks, have shown positive impacts on
park visitations and engagement in physical activity [20].
Research interventions examining the impact of park
improvements/environmental change, incorporating nat-
ural experimental design, are commonly used to exam-
ine causal associations between the built environment
and physical activity [21, 22]. A large study conducted in
Australia has demonstrated that upgrades of local parks,
including the installation of various children’s play-
spaces, increased park visitation and encouraged visitors
to be physically active [22]. However, the latter study was
focused on installation and upgrade of children’s play
equipment; with limited studies evaluating the impact of
age-suitable outdoor exercise equipment on older peo-
ple’s park visitation and engagement in physical activity.

With the growing number of the older demographic
and the need to provide opportunities for everyone to
engage in physical activity in public spaces, the num-
ber of age-suitable exercise equipment has increased
in recent years. In the past several years our work has

involved investigating the usage and benefits of a special-
ised outdoor exercise equipment, the Seniors Exercise
Park, on older people’s health. The Seniors Exercise Park
integrates multimodal exercise stations that target bal-
ance (unstable/uneven surfaces), strength, flexibility and
functional movements, which can all positively contrib-
ute to improve the physical function and independence
of older people. Our research has demonstrated various
health benefits of the Seniors Exercise Parks [23-26],
highlighting their potential impact as an important pub-
lic health infrastructure investment in promoting physi-
cal activity for older people [18, 27].

Engagement with local governments and the commu-
nity for wider implementation of initiatives to include
more specialised equipment in the community can
potentially have greater public health benefits. However,
unlike installing play equipment for children, which natu-
rally results in spontaneous play and increased physi-
cal activity [22], older people may require a systematic
implementation and usage plan to maximise uptake and
ensure safe use of installed equipment. Therefore, effec-
tive communication, strategic planning and community
capacity building activities are important to consider to
complement park upgrade/refurbishment [18]. The pres-
ent study, the ENJOY MAP for HEALTH (Exercise inter-
veNtion outdoor proJect in the cOmmunitY for older
people - More Active People for HEALTHier communi-
ties), is built on our previous work to improve the built
environment to promote physical activity for older peo-
ple. The ENJOY MAP for HEALTH is a quasi-experiment
study that aimed to evaluate the impact of the Seniors
Exercise Park installation and associated capacity build-
ing activities on older people’s park visitation and park-
based physical activity.

Method

The ENJOY MAP for HEALTH was a quasi-experimental
pre-post study design that involved the installation of the
specialised Seniors Exercise Park equipment (Fig. 1) sup-
ported by promotion and community capacity building
activities in six municipalities in Victoria, Australia. The
project included four stages in each of the six participat-
ing sites with staggered commencement of two sites per
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Fig. 1 The Seniors Exercise Park at Victoria Park, Kew, Melbourne

block including: site construction and development, pro-
motion and marketing, capacity building and training,
evaluation and sustainability. Further details have been
provided in the study protocol [28].

Study setting and partners

The following councils (local governments) partici-
pated in the study: Knox City Council (Carrington Park,
Knoxfield), Banyule City Council (Ivanhoe Park, Ivan-
hoe), City of Ballarat (Mt Pleasant Reserve, Mt Pleas-
ant), City of Frankston (Wingham Park, Frankston), City
of Boroondara (Victoria Park, Kew), and Bayside City
Council (Thomas St Reserve, Hampton). The project was
implemented in staggered stages (in three blocks, two
local governments per block) where each local govern-
ment underwent site refurbishment in a specific timeline
based on the local government’s site upgrade plan. Park
refurbishments included the installation of the Seniors
Exercise Park, other areas of the parks (children’s play
spaces) and other amenities (e.g., water fountain, shaded
area, benches). There was variation between the six parks
in overall site size, surrounding areas and amenities, and
the additional play equipment available.

Evaluation of the impact of site refurbishment and
equipment installation on park visitation and physical
activity engagement of older people was conducted using
observations of park users, and the collection of reports/
audits of programs offered by the participating local gov-
ernment partners and/ or the respective local health/
leisure providers. All procedures were conducted in com-
pliance with the National Statement on Ethical Human
Research and the Australian Code for the Responsible
Conduct of Research. Ethical approval was obtained from
Monash University Human Research Ethics Committee,

Melbourne Australia (Project ID: 25499). The study was
designed according to the strengthening the reporting of
observational studies in epidemiology (STROBE) state-
ment [29].

Study population

All park visitors were included in the observation data
collection. Consent from park visitors was not required
as participants remained anonymous and the behaviours
occurred in a public setting where there was no breach
of privacy (approved by Monash University Human
Research Ethics Committee, Melbourne Australia (Proj-
ect ID: 25499)). No personal or identifiable data was col-
lected during the observation period.

Assessments

Outcome measures

Park observation and Seniors Exercise Park equipment
usage Observation of park and Seniors Exercise Parks
visitation and usage took place prior to site construction
(baseline, T0) and at two time points: one-month after the
site was open for public (T1) and 12-months after baseline
(T2). The 12-months evaluation was planned to take place
at the same time of the year as the baseline assessments to
account for potential seasonal effects.

Detailed information about the observation method
(the System for Observing Play and Recreation in Com-
munities (SOPARC)) is provided in the study protocol
[28]. In brief, the SOPARC is a reliable and feasible instru-
ment based on momentary time sampling techniques in
which systematic and periodic scans of individuals and
contextual factors within pre-determined target areas
in parks are made [30]. The direct observation collected
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information on community park use, characteristics of
park visitors, activities at the parks, and estimated age
groups (child-infant up to 12 years, teen —13-20 years,
adult — 21-59 years, older people — 60+years of age).
Breakdown of actual activity type included walking, jog-
ging/running, cycling, strength, fitness station, sports
game (ball game e.g., soccer), playground (any activity
using play space equipment), other play (chasing, play-
ing with ball), or inactivity (standing, sitting, lying down,
chess/card games, reading, eating).

As this study focused on the usage of the Seniors Exer-
cise Park, additional data was collected in the area of the
Seniors Exercise Park at the follow up data collection
periods (one-month post and 12 month post), including
interaction with the outdoor exercise equipment (i.e.,
‘using equipment as intended’ or ‘playing/looking/sitting’
on the equipment) [31]. Each site was divided into tar-
geted areas and systematic scans were conducted over a
7-day period (Monday-Sunday) with a total of 11 scans
per day as follows (22 and 55 scans for weekend and
weekdays respectively): every 30 min of all park visitors
in the study area during early morning (07:00-08:30),
mid-day (11:30-13:00) and late afternoon (16:00-18:30)
[32]. Research staff were trained on how to use the
SOPARC using the user guide and available resources, in
addition to a practical on-site session at one of the parks.
Staff attended at least one familiarisation session at each
park prior to conducting the observation data collection
relevant to that park. The practical session was run over
several recording periods until staff were consistent with
the data being collected.

Review and audit of programs/activities at the park
Information about programs/activities (such as session
frequency, method of session delivery, attendees number)
provided by the local governments or other organisations
was collected from local government staff (from the Posi-
tive Ageing team or equivalent).

Park audits

Information about park characteristics (e.g., size), fea-
tures and amenities before and after park upgrade was
collected from each local government’s open space team
including any additional equipment/features/amenities,
play space equipment, play space areas fitness equip-
ment, seated areas/benches, water fountain, roofed shade
area and more (see Table 1).

Intervention - Seniors Exercise Park Installation and Site
Activation

The Seniors Exercise Park Equipment Installation

The Seniors Exercise Park equipment comprises mul-
tiple equipment stations that target specific function or
movement, static and dynamic balance, and functional
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movement (e.g., walking up/down stairs, sit to stand)
designed specifically for older people (Fig. 1). Installation
of the outdoor equipment was standardised across all
sites where local governments were provided with guid-
ance around suitable flooring/surface (rubber surface or
equivalent) and other safety measures for installation [19,
33]. Instructional signage with illustrations and informa-
tion on how to use the equipment was also installed, as
well as seated benches for resting within the area. The
usage of the equipment has been reported to be safe for
older people (aged 60 years and over and including those
with increased risk of falls) and those living with demen-
tia, with no serious adverse events [23, 26, 34].

Site activation

The ENJOY MAP for HEALTH included several strate-
gies embedded to ‘activate a site’ to enable positive effects
on physical activity behavior and sustainability, includ-
ing: (1) promotion and marketing (led by the councils’
marketing and promotion team, or equivalent) and (2)
capacity building (training of volunteers and allied health
professionals) led by the research staff. In addition, all
exercise equipment stations at each park were fitted with
small metal plates that incorporated Quick Response
(QR) codes linked to an online progressive web appli-
cation. The web application content was developed by
the research staff in consultation with older people and
incorporated specific exercise instructions, videos, and
safety tips. Visitors were able to scan the QR code with
their mobile phone.

The rationale of including the activation strategies was
to increase reach in the community, enable safe usage of
the Seniors Exercise Park by visitors, increase knowledge
and community upskilling, and increase visitation to the
park.

1) Promotion and marketing

Ongoing communication and promotion (led by the
councils’ communication and marketing team in con-
sultation with the research staff) involved the design
of promotional material to be distributed in online and
offline channels such as digital (Facebook, Instagram,
website) and physical promotion (banner, posters, fly-
ers) platforms. Community events (official park launch,
come-and-try sessions) were also organised by the local
governments to engage and reach community members.

2) Capacity building - upskilling and training- knowledge
transfer

Community capacity building activities included (a)
training modules, and (b) community health care
engagement.
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Table 1 Parks amenities and features post refurbishment at the six locations
Amenities /features lvanhoe Park Mt Pleasant Thomas St Reserve Carrington Park  Victoria Park Wingham
Reserve Park

Size 52,827m? 27,000 m? 38,143.67 m? 75,576 m? 6,000 m? 28,759.6 m?
Sport play court/field (e.g. Basketball/net-  Basketball half - \/ Radio controlled - -
basketball/football/netball) ball half court  court car race track

Oval Oval Oval
Water fountain/ drinking V V v V V V
bubbler
Public toilet N N N - N, =
Picnic/BBQ area v V \ additional/upgrade V v
Seated benches +/ additional +/ additional bench +/ additional bench +/ additional \/ additional +/ additional

Shade-sail
Roofed shade area

Kids playground/play-space

Sand pit

Water station/play area
Skate/scooter/ride track
Exercise equipment

Table and seats throughout
Walking track

Garden beds

Tree planting

Natural landscaping

Dog area (off leash/fenced
area)

Buildings/facility centers
near by

Site participation timeline
(inclusive of construction and
data collection periods)

bench seats

V1 timber
shelter

L/

Additional of
play space
equipment
and structure

+/ Seniors
Exercise Park

N

\/ circuit paths

< <

Sep 2020*-Oct
2021

seats

 x 1 timber
shelter

Climbing frame,
slide, swing set,
rocker, spinner
and ropes/balanc-
ing apparatus.

\/ Seniors Exercise
Park

Vv

\/ circuit paths

Sep 2020*-Oct
2021

seats

bench seats

bench seats

bench seats

\/ x3 areas Vx1area \/ x3 areas -
\/ x 5 timber shelters \/x concrete area  +/x 1 timber \/ 1 timber
in near by facility  shelter shelter
V v v v
Additional of play Additional of play  Additional of
space equipment and  space equipment  play space
structure and structure equipment and
structure
N : y :
v . v
- )
+/ Seniors Exercise Park  +/ Seniors Exercise  +/ Seniors Exer-  +/ Seniors Ex-
Park cise Park ercise Park
Fitness stations ~ Gym-based
machines
v v Vv Vv
\/ circuit paths \/ circuit paths \ perimeterof  +/ circuit
park and within  paths
areas
Vv Vv Vv -
V v Vv v
v V vV v
+/ off leash \/ off leash \ off leash -
Senior Citizens Neigh-
Centre bourhood
Community
Centre
Oct 2020*-June 2022 Sep 2021*- Oct Jan 2022%-June  Aug 2022-
2022 2023 Sep 2023

Note Amenities/park features that have been upgraded or added as part of parks refurbishment are marked with grey

*Interruption due to COVID19: travel/access restrictions/delay in construction completion

2a) Training modules - Allied Health professionals training
workshops and community volunteers (train the trainer)
Allied Health Professionals training

Allied Health Professionals training included a half day
training workshop delivered at each site for local allied
health professionals (e.g., physiotherapists, exercise
instructors, accredited exercise physiologists). The train-
ing covered both theoretical and practical components,
including safe Seniors Exercise Park use, exercise pre-
scription and program design, and risk management.
The number of registrations for training was collected.

The training workshops were delivered by the research
staff, who were accredited exercise physiologists and/or
physiotherapists.

Train the trainer module

A five-week twice weekly training module was designed
and delivered to community volunteers (ENJOY champi-
ons) that included nine practical training sessions using
the Seniors Exercise Park (1.5 h duration incorporat-
ing interactive teaching with hands-on demonstrations)
and a final theoretical session for 3 h incorporating risk
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management, physical activity and healthy lifestyle tips.
The volunteers were recruited by the councils’ Positive
Ageing team (or equivalent) and the training module was
delivered by the research staff (who were allied health
professionals: physiotherapists and/or accredited exer-
cise physiologists). This module aimed to upskill volun-
teers to enable them to support utilisation of the Seniors
Exercise Park by their peers and more widely in the local
community, in order to maximise older people’s com-
munity engagement and physical activity participation.
Adherence was monitored using a participation log.

2b) Community health care and leisure centre providers
engagement

The research team worked closely with the Positive Age-
ing and Disability and Community Development teams
(or equivalent) at each local government to identify and
develop relationships with local health care/leisure pro-
viders. Engagement throughout the various project stages
included involvement in training, project meetings, and
community events.

A targeted outcome for ENJOY MAP for HEALTH project

An intervention that incorporates change in the physical
built environment with other community engagement is
likely to result in substantial increase in physical activity
participation [35, 36]. We hypothesised that the interven-
tion (Seniors Exercise Park installation and site activa-
tion) would result in at least a twofold increase (100%) in
the number of visitors (older people) between baseline to
the 12-months follow up.

Statistical analysis

Descriptive statistics (counts and relative proportion)
were used to report the overall numbers of park visitors,
visitor characteristics, and the activity types of visitors at
the different time points. Descriptive statistics were also
used to report the usage of the Seniors Exercise Park by
the different age groups and the type of activities under-
taken in each area.

Generalised linear models [37] were used to examine
the impact of park refurbishment (equipment installa-
tion and site activation) on the total number of older
people observed in the park, and the number of people
walking and being physically active in the park. Specific
terms were included in the model for the intervention
effect, the site effects and seasonal effects. Interactions
between the intervention effect (i.e. park refurbishment)
and seasonal effects were also examined. Overdispersion
was handled using a negative binomial distribution, and
model effects were reported as incidence rate ratios (IRR)
and 95% confidence intervals (Cls) given that the out-
come was count data (i.e. the number of older visitors).
Univariate negative binomial regression models were also
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used to compare the number of older people using the
Seniors Exercise Park following installation. All statisti-
cal analyses were conducted using Microsoft Excel and
Stata/SE18.0 (StataCorp College Station, Texas, USA).

Results

The project was executed sequentially based on each
local government’s timelines and planning around con-
struction work. Data collection took place between
September 2020 and September 2023, with park refur-
bishments occurring at various times between October
2020 and October 2022. As the project was conducted
during the COVID-19 lockdown periods, travel and
access restrictions impacted some data collection time-
lines and delayed site construction completion due
to shortage of material or staff (details in Table 1). The
variations in construction time length (1-8 months) fur-
ther impacted the intervention period exposure at each
site to 6—10 months. Following the intervention activi-
ties, as a natural consequence of intervention impact, it
was observed that programs/sessions were run outside
the observation scan periods. As a result, three addi-
tional scans (9:30-10am, 10-10:30am, 10:30-11am) were
added to the Seniors Exercise Park areas to enable sys-
tematic capturing of activities outside the original scan
periods (T2 with additional scans). Sensitivity analyses
were therefore performed using data obtained from these
additional scans to determine whether the impact of park
refurbishment on the number of older people observed
in the park changed.

Details about park features, sizes and amenities post
refurbishment are provided in Table 1. The six parks var-
ied in the additional features/amenities that were added/
upgraded as part of park refurbishment; the changes
included the addition of several playspaces and play
equipment for children, passive areas (e.g., benches, bar-
beques) and adult exercise equipment (Seniors Exercise
Park, gym-machine equipment).

Training, promotion and activities/sessions at the parks

A total of six workshop training sessions were delivered
to allied health professionals with a total of 128 attend-
ees. Attendees’ occupations included: 61 (47.6%) physio-
therapists/exercise physiologists/occupational therapists;
14 (10.9%) fitness instructors, 24 (18.7%) allied health
assistants, 12 (9.4%) other health related occupations
(nurses/dietician/psychologist/chiropractors), 10 (7.8%)
council staff (e.g., inclusion officer) and 7 (5.5%) others
(e.g., volunteers). Six training modules were delivered
for community volunteers (champions), one at each loca-
tion, with a total of 53 participants (20 (37.7%) men and
33 (62.3%) women) with an average of 80% attendance
across the 10 sessions. The majority of volunteers (94.3%)
were 60 years of age and over. These champions were
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formally registered as volunteers with their respective
local government. Following the training of the champi-
ons, all participating local governments scheduled free
weekly community sessions (come and try/drop in ses-
sions) guided by the champions between 1 and 2 times
per week. At the completion of the study five out of the
six sites maintained the community sessions regularly.
In one local government, due to COVID-19 lockdown
and associated interruption, these sessions were stopped
and were not resumed. Each local government organised
an official launch (opening of the park) following park
upgrades, which was promoted through social media,
local government’s website or newsletter. In three of the
sites, the local community centres practitioners reported
to be using the Seniors Exercise Park as part of their
physical activity programs for older people.

Park usage

An increase in the number of visitors was observed for
the two timepoints following park upgrades, with the
largest number of visitors observed one-month post
upgrade (T1, n=12,501). The proportion of older people
observed at the parks ranged between 4.5 and 8.3% (170—
509) and remained relatively low prior to and one-month
post park upgrades, Table 2. An increase in the number
of older visitors was demonstrated at the 12-months fol-
low up (T2) especially in the observation that included
additional scans. At baseline 52.4% (n=89 out of 170,
TO) of older people were observed to be physically active,
with walking being the most common form of physi-
cal activity (50.5%, n=86 out of 170). The proportion of
older people who engaged in physical activity increased
by 2.8% (n=191, 55.2%) and 11.1% from baseline to 12
month follow up (T2, n=277, 63.5%), with the latter tak-
ing into consideration the additional scans. In addition
to walking, it was observed that older people were also
using the outdoor exercise equipment at one-month (T1)
and 12 months after baseline (T2). This was more notice-
able with the additional scans: 30.3% (nz=132) of older
people were observed exercising using outdoor exercise
equipment, and only 23.8% (n=104) observed walking.

Impact of park refurbishment on number of older people
in the park

After adjusting for site and seasonal effects, the num-
ber of older people in the park increased significantly
post upgrade compared to baseline (IRR 3.55; 95% CI
2.68, 4.70). The number of older visitors remained 91%
higher 12-months post installation relative to prior to
the upgrade (IRR 1.91; 95% CI 1.18, 3.08), but this was
46% less compared to one-month post park upgrade (IRR
3.55; 95% CI 2.68—4.70). Similarly, the number of older
people who were physically active increased by 96% one-
month after upgrade (IRR 1.96; 95% CI 1.40, 2.73) and
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83% 12-months after baseline (IRR 1.83; 95% CI 1.12,
3.00) after controlling for other covariates. Similar signifi-
cant results were observed using data from the additional
scans except that the size of the effect was greater, where
we observed a 270% increase in the number of older
people (IRR 3.70; 95% CI 2.72, 5.05) compared to 255%
using the data from the original scans (Table 3). No sta-
tistically significant interactions were observed between
park refurbishment (before and after) and season (winter,
spring, summer and autumn).

Seniors Exercise Park area usage

The proportion of older people observed at the Seniors
Exercise Park areas increased following the installation
from 6.9% (n=76 out of 1101 visitors, T1) at one-month
post installation to 16.6% (n=73 out of 440 visitors,
T2) and 29.3% (=154 out of 525 visitors, T2) at the
12-months from baseline (following site activation),
with a third of all older park visitors observed at those
areas, Table 4. Relative to one-month post-installation,
the number of older people observed to be exercising at
the Seniors Exercise Park increased significantly after
12-months (IRR 2.00; 95% CI 1.26, 3.17) although there
was no difference observed in the number of older people
at the Seniors Exercise Park areas (IRR 0.96; 95% CI 0.70,
1.32). Sensitivity analyses using data from the additional
scans indicated, however, that the number of older peo-
ple observed at the Seniors Exercise Park areas increased
12-months post-installation compared to one-month
post upgrade (IRR 2.02; 95% CI 1.54; 2.67) (Table 5). A
small proportion of older people were observed to be
inactive (looking at or siting in the area) following the
intervention (26% and 14.9% at T2, and T2 with addi-
tional scans respectively) with no older visitors passing
by without using it, Table 4.

Discussion

Local parks are known as valuable places for people to
engage in leisure and physical activities with many health
benefits reported for older people. However, older people
make up the lowest proportion of local park visitors by
age group [10, 22, 38]. Therefore, innovative approaches
to increase park visitation and park-based physical activ-
ity for this demographic are warranted. To our knowl-
edge this is the first quasi-experimental study that has
investigated the impact of park refurbishment including
the installation of age-friendly outdoor exercise equip-
ment, complemented by activation activities, on older
people’s park visitation and their engagement in physical
activity. Importantly, this study used an evidence based
outdoor exercise equipment set previously shown to
improve health outcomes for older people in the com-
munity [16, 24, 39], with targeted promotion and activi-
ties to engage communities and local governments (site
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Table 3 Impact of park refurbishment on the number of older
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Table 5 Number of older people using Seniors Exercise Parks

people* post installation
Original data Includes data from Total number of Exercising/
additional scans visitors physically
Total Physically Total Physical- active
number  active number ly active Timepoint
Timepoint Post-installation 1.0 (reference) 1.0 (reference)
Baseline 1.0 1.0 1.0 1.0 12-months post-installation  0.96 (0.70, 1.32) 2.00(1.26,
(reference) (reference) (reference) (reference) 3.17)
Post-installation  3.55(2.68, 1.96 (1.40, 3.70(2.72, 2.55 Additional scans 2.02(1.54,2.67) 4.85 (3.21,
4.70) 2.73) 5.05) (1.63, 7.34)
3.99) All data reported as unadjusted incidence rate ratios (IRR) and 95% Cl
12-months 1.91(1.18, 1.83(1.12, 2.23(1.35, 2.46 Bolded values p<0.05
3.08) 3.00) 3.70) (1.61,
3.77)

*Models adjusted for site and seasonal effects
All data reported as incidence rate ratios (IRR), 95% Cl
Bolded values p <0.05

activation). The present study demonstrated a significant
increase in the number of older visitors in the park fol-
lowing both refurbishment and site activation with a
greater proportion of older visitors following site activa-
tion (at 12-months) compared to baseline. The propor-
tion of older people engaged in physical activity increased
by 11% from baseline to follow up when accounting for
the additional observation. The study outcomes highlight
the importance of including specialised outdoor exer-
cise equipment installation as part of park refurbishment

to increase older people’s visitation to local parks and
engagement in park-based physical activity, as well as site
activation activities.

Previous natural experiment studies evaluating the
impact of park refurbishment on park visitation and
engagement in physical activity reported mixed results.
Upgrade of children’s playspaces resulted in 33% increase
in park visitors, mainly children and adults but with no
significant increase in older visitors [22]. When exam-
ining the impact of outdoor fitness equipment installa-
tion, one study reported no significant increase in total
visitors or park-based physical activity [40] while another
study reported significant increase in engagement in
physical activity for all visitors and also older people [41].
The latter study provided induction of several exercise

Table 4 Seniors Exercise Parks'visitors and usage demographics after parks upgrade

Proportion relative to the counts within the Seniors Exercise Park areas

Estimated Age group *Proportion Total visitors  Female
n (%) relative to n (%)

overall park

counts
One-month post upgrade (T1)
All age groups 1101 (9.7) 1101 632 (574)
Child (1-12 year) 562 (8.8) 562 (51.1) 312 (55.5)
Teen (13-20 year) 51(12.0) 51(4.6) 15 (294)
Adult (21-59 year) 412 (9.9 412 (37.4) 254 (61.7)
Older people (60+) 76 (17.6) 76 (6.9) 51(67.1)
12 months from baseline (T2)
All age groups 440 (8.5) 440 258 (58.6)
Child (1-12 year) 213 (84) 213 (48.5) 121 (56.8)
Teen (13-20 year) 17 (7.6) 17 (3.8) 8 (47.1))
Adult (21-59 year) 137 (6.6) 137 (31.1) 80 (58.3)
Older people (60+) 73 (21.1) 73 (16.6) 49 (67.1)
T2 with additional scans
All age groups 525(9.9) 525 316 (60.2)
Child (1-12 year) 213 (84) 213 (40.6) 121 (56.8)
Teen (13-20 year) 17 (7.6) 17 (3.2) 8(47.1)
Adult (21-59 year) 141 (6.7) 141 (26.9) 83 (58.9)
Older people (60+) 154 (35.3) 154 (29.3) 104 (67.5)

Male Exercise Play Look/sit Pass
by
469 (42.6) 79(7.2) 491 (44.6) 516 (46.9) 15
(1.4)
250 (44.5) 31(55) 460 (81.9) 69 (12.3) 2(04)
36 (70.6) 4(7.8) 11(21.6) 31(60.8) 5(9.8)
158(38.3) 17 (4.1) 17 (4.1) 373(90.5) 5(1.2)
25(329) 27 (355) 3(3.9 43 (56.6) 339
182 (414) 79(17.9) 220 (50.0) 132 (300 9(2.1)
92 (43.2) 3(1.4) 197 (92.5) 11(5.2) 0.9
9(52.9) 2(11.8) 14 (82.4) 1(5.9)
57 (41.6) 20 (14.6) 9(6.6) 101 (73.7) 7(5.1)
24(329) 54 (74.0) 0 19 (26.0) 0
209 (39.8) 157 (29.9) 220(41.9) 139(26.5) 9(1.7)
92 (43.2) 3(1.4) 197 (92.5) 11 (5.2) 209
9(52.9) 2(11.8) 14 (824) 1(5.9) 0
58 (41.1) 21(14.9) 9(6.4) 104 (73.6) 7(5.0)
50(325) 131 (85.1) 0 23(14.9) 0

*proportion relative to the same age group
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sessions led by accredited exercise professionals, with
targeted promotion and marketing to specifically engage
older people in using the outdoor gym [41, 42]. Simi-
larly, a study from Brazil reported greater engagement
of physical activity in parks with free physical activ-
ity classes compared to parks without classes [36]. The
present study incorporated several activities targeted to
increase older people’s engagement in physical activity,
including local promotions and regular free sessions led
by volunteers, as well as QR codes and instructional sig-
nage. The type of physical activity older people engaged
in at the parks following site activation included a wider
range of activities than just walking, as observed at base-
line. While walking is the most common type of physi-
cal activity for older people in parks [43, 44], providing
other options for physical activity using different exercise
equipment can offer added health benefits [45]. Conse-
quently, the inclusion of supportive organised programs
using the equipment seems to facilitate greater visitations
to the park, engagement in physical activity and usage of
the equipment.

The proportion of older people accessing the Seniors
Exercise Park areas relative to the other areas of the parks
increased from 17.6% one-month following the installa-
tion to 21.1% at 12-months following site activation, with
greater visitor numbers observed with the additional
morning observation (35.3%). The usage of outdoor exer-
cise equipment (mainly gym-like machine equipment)
by older people has been reported to be less than 7%
[31, 40]. In the present study, the number of older people
exercising using the Seniors Exercise Park one-month
following installation (#=27, 35.5%) was demonstrated to
be higher compared to previous studies [31, 40]. This was
almost doubled (n=>54, 74%) following site activation.
With the additional morning scans, the number of older
people further increased to 85.1% (n=131) which was
mainly attributed to the availability of sessions/programs
at the Seniors Exercise Park areas.

The largest number of visitors observed was one-
month after the refurbished areas were open for public
use. There may be several reasons for this. Firstly, the
period where data collection occurred at some parks was
during COVID-19, when access restrictions were lifted.
At this time it was reported globally that general access
to public spaces and local parks increased [46, 47]. Sec-
ondly, it is expected that a large increase in visitation
would occur immediately after major park upgrade, with
visitation numbers expected to settle several months later
[22]. Interestingly, the proportion of older visitors didn’t
increase at the one-month post upgrade and remained
similar to baseline. The increased proportion of older vis-
itors occurred mainly at the 12-month follow-up which
suggests that the targeted programming and market-
ing may have had a positive impact on park visitation by
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older people. This is further supported by the increased
proportion of older people observed at the Seniors Exer-
cise Park areas following site activation.

One of the key strategies of the present study for sus-
tainable impact was the capacity building activities pro-
vided to the community, local health care providers and
local government staff. Training older volunteers and
community members enabled knowledge to be shared
and maintained locally. This approach is important for
the promotion, uptake and maintenance of physical
activity [48]. The provision of organised sessions led by
older volunteers at the parks was likely to facilitate social
interaction and enjoyment, which are both key motiva-
tors for older people to participate in physical activity
[49]. Given that older people may prefer to exercise with
age-matched groups and with people with similar physi-
cal appearance and conditions, providing sessions led
by older volunteers can further facilitate adherence and
social support [50, 51]. Importantly, providing such ses-
sions by volunteers, free of charge to community mem-
bers, required commitment from the participating local
governments in managing and coordinating these activi-
ties. Hence, the support and ongoing commitment of
local governments are essential to facilitate sustainable
impact on older people’s engagement in physical activity
in recreational parks to improve their health [18].

This study has several limitations. Firstly, this project
did not have control parks as a comparison which may
limit the interpretation around the causal impact of the
intervention. However, identifying suitable comparable
parks in terms of sizes and features would be challeng-
ing and perhaps impractical [52]. In addition, given the
nature of the intervention and the activities/services pro-
vided to ‘activate’ each park, all local government part-
ners were keen to be provided with the intervention.
Often local governments’ policies of equitable provision
of services to all residents discourage participation in
studies with a ‘control arm’ as this is perceived as with-
holding services/programs (or equivalent). The several
follow up time points of evaluation employed in the
present study, offer valuable information on a real-world
pragmatic public intervention, despite the lack of con-
trol parks. A longitudinal study beyond 12 months may
be warranted to further evaluate the longer-term impact
of this type of public health intervention. Alternatively, a
‘control period’ may also be used as a method to serve as
a waiting list ‘control arm’ where outcomes can be com-
pared between a no-intervention period and the inter-
vention period.

Moreover, we had encountered several interruptions
and delays outside the control of the research team,
including delay in construction work, seasonal weather,
COVID-19 restrictions, and variation in park sizes and
features. Lastly, we used a validated method of direct
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observation of park visitors in specific time periods (11
scans), therefore, some visitors, including older people,
were excluded from the observations, as they attended
the park outside these scan periods. This was evident
following our training program where activities/ses-
sions at the park took place in late morning which were
not included during the planned scan periods. The com-
plexity of executing such a collaborative project included
many confounding factors outside the control of the
research team. Finally, the nature of this study includ-
ing how data were collected regarding park visitors lim-
its how broadly we can generalise our findings, as we
were unable to control for potential confounding factors
such as age and sex. Despite these limitations, the study
design, combining aspects from a natural experiment
design enhanced by site activation, offers a unique setting
to identify and explore the links between the built envi-
ronment and visitors’ behaviours which can further influ-
ence future park design and its impact on public health.

Conclusion

Installation of the Seniors Exercise Parks and the sup-
portive programs and activities following six park
upgrades resulted in increased older people’s park visita-
tion and engagement in physical activity using the spe-
cialised equipment. Installation of age-friendly outdoor
equipment alone may not be sufficient to increase older
people’s park-based physical activity, highlighting the
importance of supporting community engagement and
training with ongoing commitment of local governments
for sustained impact.
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