Abstract

Spatial elucation interventions in the built environmentmay increaseengagement withurban

greenspace.

Thisresearchwas anatural experimental studyith mixedmethod evaluatiorand repeated coss
sectional designTwentyfour directional wayfinding signs were installed witlan urban parkto
create a 3 km signposted walking route througih e p a r k ’irsa clachkvase directioeVanual
counts on one pathand bidirectional automated active infrared countn sx paths along the
intervention routewere conducted at baselirend12-month follow-up. A QR code accessed intercept
survey was open throughouhe follow-up phaseto captureuserexperiencesviews andattitudes

toward the intervention.

There was naonsistent difference in manual counts at baseline omidhth follow-up between

intervention and control parks. somated counts showed no consistesignificant change in
clockwisefootfall between baselindmedianautomatedcount range across sbounters:10 - 130

clockwise counts per dagnd followup (Autumn to Winter followup median atomated count range

across six countersl3 — 103 clockwise counts per dagpring to Summefollow-up median

automated countrange across six countets3 - 124 clockwise counts per dayHowever, 23%11 out

of 48 people)of clockwise travelling route usersported they werefollowing the signs at Xthonth

follow-up. Intercept survey respondent = 27) appeared to banfrequent parkusers(number of

respondents for my f i:r s, vamd t"one t o ,withdheewsigassmiipger mont
them feel less anxious about exploringfamiliarareas, while motiating them to walk further than

originaly plannedand helpinghemto‘ t ake noti ce! of the | andscape

Directional wayfinding for recreational walkirgppears tohelp infrequent usergngage with urban

greenspace
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Background
Urban Parks and greenspace use

The value of health benefits associated with outdoor recreation was estimated betheeen £6.2-
8.4 millionwithin the United Kingdom for 2020vhichwas related tca 58% increase the numbe of
people gaining health benefits from outdoor exercisga, comparison to 2009Office for National
Statistics, 2022)Public Health England, now known tie Office for Health Improvement and
Disparities recognisethe health and wetbeing value that greenspaces can provide to tlemeral
populationand have made recommendatioaspolicy, practice, and research levelsmprove access

to greenspacé€Public Health England, 2020)

With the increasing evidenckas for the potential health benefits of using greenspadejs
particularlygermane to understand access to and use of greenspaces within urban environfitésts.

is becauserrban dwellergegularlyr e port having | i mited candthuact wit
limited access to the potential health and wellbeing benefits of such spatfetch et al., 2014)

Within the United Kingdourbanp a r k ' s nentstattitaryssendacss renders them vulnerable to

local authoritybudget cuts and underesourcing in terms of funding and managem@nhith et al.,

2023) which is coupled with increasing planning priorities placed on urban development to the
detriment of greenspacéBaur etal., 2013Wi t h mor e t han hal f nowliving he wor
in urban spaces, which is predicted to increase to 68% by 2050 (United Nations, 2018), the health of

urban residents is a contemporary and relevant public health issue.

Research has highlighted a range of so@hlsical,and psychologicalleterminantsof pe opl e’ s
intention of greenspace visits andrban park usgWan et al., 2020)For examplethe facilities
providedandg r e a&esthetics am Lrban park can influence visitatiamentions (McCormack et

al.,, 2010) as well as he provision of seating facilities @ highlighted as annfluential factor on

urban park use foolder adults and those with mobilitympairments(Ottoni et al., 2016)Beyond
physical infrastructure, grceptions of safety are also important, wipeopleavoidng urban parksn

which they feel unsafe occupyii§reetheran and van den Bosch, 20B4)d ommunity engagement

and ownershipcontributing topark users repoitg more positive experiences arattitudes toward

urban parkghat are responsive taiser needgBaur et al., 2013)This is only a cursory overview but
highlights thatthere is a complex interplay of multiple factors that influence use of urban parks and

greenspaces.

In this paper, wdocus onsociccultural and physicanvironmentalfactorsthat may influence access
to urban greespaces’ Ac ces s’ c a epersenbl and sotiaial constraints, puth as distance

from greenspace, physical barriers within greenspace, psychological barriers (i.e. safety perceptions),



cultural barriers, financial barriers, and lack of informatiBorest Research, 2022)ack oknowledge
about routes has been cited as a barrier to recreational walking in greengpaty et al., 2019)
therefore, the provision of information about greenspaces may remove, or at least alleviate, this
barrier for some members of the population. & provision of information, such as maps or signage,
is a form of education intervention that has potential to increase psychological capability, i.e.
knowledge of routes, within the individual and make them more likely to engage in recreational
walking through greenspaces, according to the GBMehaviour change theofiichie et al., 2011)
Smaliscale retrofitting interventions for greenspace use, such as mapping and signage, may
encounter less barriers to implementation in comparison to infrastructtimanges(Aldred et al.,
2019) whilst still being able to influence public space engagement by the local comniRoggini,
2019; Unt and Bell, 2014; Ward Thompson et al., 20H@thermore, such interventions may be more
feasible for a range of staholders to deliver, such as charitable groups and friends of parks groups,

by being lower cost than larger scale infrastructure changes.

Whilst limited, there have been a range of previous research studies evaluating the effenalbf
scaleenvironmental interventions on physical activity levels, perceived wellb&ingd increased
engagement with urban greenspac&runsét et al.(2019)reported ona natural experimental study
observingthe impact ofanew8 . 5 km recreati onal t raiNorthdmoop on
Sydney, AustraligHere,resultssuggestedhat the accessible loomfluenced an increase imail use
and potential increase in total physical activiparticularlyamongst childrenSimlar in focus Clarket

al. (2014)found that the introduction of a marketing campaigncremental distance markingand
directional wayfinding omecreationaltrails in Soutlern Nevadahad no significant effect cimcreased
trail traffic from baseline to the 12nonth followup. However, total trail use across control and
interventiontrails saw an increase over the observation peridtle methodological approach of the
study was limited as the authors were not able to ascertain the deapigcs of users, nor the context

of trail use to gain a better understanding of the impact of the interven{®lark et al., 2014)

Although not specifically focused oecreational walking in urban greenspacBgntonet al. (2021)
recently conducted a natural experimental study orthe influence of urban canal pathway
improvementson usagephysical activityand wellbeing measures in Greater Manchester, United
KingdomReported results showed an increase in the total number of peaipdervedusing the canal
path at the intervention sitecompared to the comparativeanal pathsacross d2-month follow-up,
with authors concluding that environmental interventions skemhpotential for increasing physical
activity and wellbeing behaviours$-urthermore,Veitch et al.(2018)reported on increases in urban
park visitationin Melbourne, Australialue to the installation of a plagcapein which researchers

observeda 76% increase in park visitor counts from baseline tonbath followup.



In summary, there iscreasing researchsing natural experimental designghich show mixed but
promisingresults on the influence of environmental changes to the built environnoenphysical
activity and other wellbeing behaviourslany of thenatural experimental studies that assess the
influence of environmentainterventions on physical activity laalobust methodologies which
increase their risk of big®enton et al., 2016; Humphreys et al., 20HQwever, there arelemands
from leading experts in physical activity research to make greater use of natural experistedtas
to tackle the public hd¢h issueof physical inactivityCraig et al., 2022; Ogilvie et al., 2020)is study
offers novelty in its contribution through firstly adding to the limited reseavarspatial education
interventions in the built environment, specificallysing wayfinding signagayithin the United
Kingdom Secondlyjt offers a methodologicalcontribution through sharing novel approaches to
conducting andevaluating natural experimental studies through mixedthod designs, as well as
transparently reporting on local context and communitygreduction insuch interventionscitation

removed br review]
The current research project

This was a collaborative project with Delapré Abbey Preservation Trust and Northamptonshire Sport.
Ourcurrentresearch projecproposed the installation of signage alosgveralexistingpaths within

an urban park tacreate a signposted3 kmcircular route which would take userthrough key park
amenities (i.e. woodland, lakberitage Abbey building, and historic battlefiel@ur previous workn

the study locationhad suggestedhat local communities largely supped the implementation of
wayfinding signage withiparks and public footpaths to enhanaeers knowledge of nearby walking
routes [citation removed for review]Our initial public surveyto gauge public opiniombout the
projectand to assess our hypothesised logic mdfiglation removed for review]Supplementary File
1) suggested thathe installation of signageouldaddressindividualbarriers to recreationl walking,
such as percefns of safety,wayfinding anxiety, knowledge of the area, and route planning
Furthermore, the survey provided an opportunfor the local community to identify key information
that they would like to appear on signage for recreational walking routéhe most common
responses were: Mirectional arrows, 2. total distance of the route,@nsistent colours and fonts,
4. a map of the route, 5. local information of interest, 6. emergency contactnétion [citation
removed for review] The findingdrom the surveysubsequently informed the design of the signage

described irthe current research article

The overall aim of the research projemasto investigate theeffect on visitors' physical aistity
behavioursand greenspace engagemehy installing directional wayfindingto create alooped

walking route, within an existingurban park.Theresearch projecbbjectives were: 1. to examine



whether the intervention increaskthe number of people using the intervention site in comparison
to matched comparison sites using manual observati@sonduct objective 1 with automated
observations to assess the feasibility of this meththin the intervention site and 3. to asses
whether the intervention users' perceptions dlie wayfinding materials align with the hypotheses

provided within theinitial logic model

Methods
Study design
The current research project wasnatural experimenal study with an intervention site and two
control sites. An overview of thesocial, health, and geographical context o€ tcurrent research can
be found in Supplementary File A.mixedmethod approach was used for the process evaluation of
the intervention. Theationale for this concerns the recognition of the complexity of physical activity
as a human behaviouwhich cannot besufficiently understood through single method designs
(Anguera et al., 2017Furthermore,the need for triangulation of both quanétive and qualitative
data to gain greater contextual understanding of interventions to promote physical activity in
greenspacehas been highlighted in a systematic review on the t@dienter et al., 2015)Therefore,
observational data collected vimanual and automated counts were triangulated with rowiser
intercept survey datain the current study.Ethical approval was granted by the Faculty Ethics
Committee (Ethics Code: 202102). The project protocol was registered prior to data collection on

Open-Source Frameworkitation removed for review]

Delapré Walk: 3 km walking route intervention

Delapré Park haapproximately8.22km of footpaths however, gor to the intervention there were
only two wayfinding information boards within the pagkigurel). Themost usedroute wasfrom
Delapré Abbey through Charterwoodaround Delapré Lake, and back to Delapré Abbey through
Charterwood according to Strava Global Heatmap (Strava3ao, Francisco, USAhe intervention
installed 24 directional wayfinding sig(iSigurel) that directedvisitors on a circular route through

t he p afedures:Chereeryvood, Delapré Lake, the South Lawn, the Historic Battlebeldpré
Abbey, and the Walled GardéRigire 2 and 3). As thae were multiple access points to Delapré Rark
the signs were designed so visitors could start following the route atatny point. The signs directed
visitors in a clockwise directiarsing four sign variation§(pplementary Fil&), mainly due to budget
restrictions with one information board about the project located on the drivewsy the parkfrom

London RoadSupplementary File)1



Thewoodenposts for the signs and automated active infrared counters were installetf’darch

2021 (start of thebaseline phase), the signs were then added to the postd&@mAugust 2021, with

an official opening event on #9August 202(start of the intervetion phase) The signs remain in

place todate, but automated active infrared countemonitoring of footfall finished on 29August

2022(end of the intervention phaseherefore,the wooden posts that the counters were attached to

were removed ori9" October 2022ndreu s ed by t he Abbey’'s gardening
beds The project had planned for a twgear followup however, the local authority and the Trust

received funding to upgradeseveralfootpath surfaceswhich would have likely influencedi si t or s’
route choi@s.Throughout the projectnformation posters were erected at Delapré Ablasd on the

automated infrared counters to let visitors know that footfalbnitoring was taking place as well as

signposting to online and hardcopy participant information sheets
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Figurel. Existing Parkvayfinding on information boards (left) and intervention wayfinding (right).

Single column fitted image&olour image required
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Figure2. Map of theexisting and intervention wayfindingnd counter locationNumbers indicate
automated active infraredaunter ID.Single column fitted imageolour image required

Figure3. Video of theDelapré Walld km walking route intervention in Delapré Park, Northampton,
United KingdomURLhttps://youtu.be/U3WHKkVOcOwsingle column fitted imageolour image
required



https://youtu.be/U3WHKkVOcOw

Manual observations
Observation dates

The ‘“popul ar tGboge BdpsGbagleCalifarntanUSANas used tadetermine the

most suitableobservationdays andiimes within the intervention(Delapré Parkand corrol parks
(Hunsbury Hill aTinelmethads to idemtifysspitabie 'cantrolPparks ks)provided in
Supplementary File1. Po ptimk at suggested that Saturday and St
a week and footfalvithin the parks tended to occur betwed®:00 to 18:00, peaking between 11:00
—14:00.Therefore, manual observations took place on Saturday and Swaidi8/30— 09:30, 11:30

—12:30, 14:306-15:30, 17:306-18:3Q simultaneously abelapréP a r k , Hunsbury Hill, a
Park (Baseline26" — 27" June 202112-month follow-up: 2'¢ — 3" July 2022)Previous research

testing the reliability and validity of the SOPARC has suggested that strong agreement for whole park
usage can be achieved with fowhbur observation periods per day for two days, in comparison to

96 hours of observation across sevays(Cohen et al., 2011Pbservations were scheduled on dates

when there were no major events scheduled at Delapré Plallowing guidance frona previous

natural experimeral studyin a similar contex{Veitch et al., 2017)The current study had similar

observations schedule to Benton et £021)and thus it was assumed that there were sufficient

clusters to achieve statistical power.

Observers were provided with training and int&ter reliability assessments, which are outlined in
Supplemertary File 1.Two observers per parkounted the number of people that passed their
observation station in either direction per onehour observation periodSupplementary File)l

Observers codedhe assumed observabldemographicsof visitors who were using the path
independently ¢hildren in pushchairsor being carried were not countedind repeatcounting

occurred vihere the same visitor used the path twice withome observation periodFurther
observationalcoding took place at Delapré Paak the observers recorded the visisotlirection of

travel along the path and during th&2-month follow-up, the observers askedsitors heading in a
clockwise direct i onwalkihgrdutesigrsyn wtehr eei f owithladewierstgo d aye ?

coded as ‘Yes or ‘' No'’

Automated active infrared counter observations

Six automated active infrared-directions counter§DEoutdoor counter, SensMax Ltd, Ridagtvig
were installed at naturdbottlenecksalong the intervention walking routgsupplementary File)1The
counterswere installed at a height df—1.18 metres and widtlf 2—2.65 metres apariThe SensMax
counters have beenassessed for validity and reliability testimated seasonafootfall [citation

removed for review] It was originally planned to use eight counter locations howevandalism at



the start of the project reduced the counter locations to §hata from the counters were downloaded
weekly using ©E collector remotéSensMax Ltd, Righatvig and storedon EasyReport4.1. PRO
software (SensMax Ltd, Righatvig between 15t May 2021- 25" August 2021 (baseline phase) and
26" August 2021 25" August 2022iftervention phase)Data that was collected on public liaays

or major events were removefdom final analyses.
Online intercept survey

Use of intercept surveys have been highlighted in previous studies of a similar nature for their value
in providing greater contextual understanding to physietivity behavioursaand triangulation with
guantitative data(Aldred and Croft, 2019; Benton et al., 2021; Grunseit et al., 20t®refore, a

online intercept survey was made available to park visitors through a QR code and website link on
each interention sign The sigaencouraged intervention route users to scan the QR code at the end
of their walk to provide some further insight aist their visitation habitseffectson physical activity

and wellbeing(Supplementary File )2 which were reflectiveo f the project’s init
([citation removed for review] Supplementary File 1)n addition, theintercept surveywas also
utilised to provide demographic contexand to provide some understanding to any changes in
automated active infrared caus (Aldred and Croft, 2019pr examplew e  a spleasal seléct the
option that best reflects you. By completing today's walk around the new signposted walking route, |

am...

1 Replacing another walking route that | would normally completBelapréAbbey
1 Replacing another walking route that | would normally complete elsewhere

1 Using the same route that | walked when the signs were not installed
1

Adding a new walk to my typical e
Weather

As weather conditions are associated with outdoor physical act{@tyan and Ryan, 2009aily
average temperature, average wind speed, and total rainfall were recorded from a local weather
station (Weather Underground, 2022YVeather comlitions were also recorded subjectively during
manual observation dateOur previousunpublishedwork, using the same datasuggested that
temperature and rainfall werepositively and negativelgssociated wittautomated infrared counts

within Delapré Pds, respectively

Data Analysis

Quantitative analysis



SPSStatistics¢28.0.1.0, IBMNew York, USA) was used to conduct the statistical analyhesyntax

and outputs for the analysesan be found in th&upplementary File. Pvalue was set at 0.05.
Differences in assumed demographics within manual observations

For manual counts in intervention and control parks, aschiared test was used to determine
differences in assumed demographlestween baselineand 12month followup. In circumstances

where there were | ess than five cases eHaltomer Fi s
(3 or more group modelvas usedinstead of a chsquared.A Bonferroni correction was applied in

cases Were a significant differece was found in tests that used three or more groups to adjust for

familywise error.

Automated active infrared counts - Handling outliers

Following482 observation daygjays without missinglaily counts rangedfrom 390 to 482 days
(CounterlD-1: 468days ID-2: 390 days; IEB: 396 days; 13 480 days; 1B: 357 days; |EB: 482 days)
Daily ountson UK and England public holidays or major evenBedapréAbbey wereemoved(124
days of 482bservationdays)from analysedor each counterBox and Wiisker plots were used to
assess the presence déily countoutliersfor each counter in each direction of travel (clockwise or
counterclockwise)Dalyount s were removed from analyses if t
out | i e r.FortyextrerBePosti&i daily countswere removed from analyses (Counter1D5
days 5 days ID-2: Odays 2 days ID-3: 3 days 3 days ID4: 1 days 1 days ID-5: 3 days 3 days ID-6:

6 days 8 days clockwise, counteclockwise, respectivelyThe data analyses below were conducted
usingbetween 373 ta279 days of daily counts for the clockwise direction of tré&elunter IB1: 360
days; IB2: 309 days; IE3: 298 days; 4. 373 days; 115: 279 days; IiB: 371 daysand between379

to 284 dayof daily counts for the counteclockwise direction of travéCounter IB1: 366 days; I1R2:

313 days; IEB: 305 days; 2 379 days; i3: 284 days; I1B: 376 days)
Incidence rate ratios

Hourly manual observation counfisr Delapré Park (total countslockwise counts, counterlockwise

counts) Hunsbury Hill, and St. rispin’ s PRampk were
KolmogorovSmirnov test§ > 0.05— Poisson distribution assumed) and comparison between mean

and variance of dailgounts (similarity between mean and varianrePoisson distribution assumed).

If Poisson distribution was assumed, then the Value/degrees of freedom ratio was assessed for
closeness to 1 (value/degrees of freedom ratios outside of the 0.8 to 1.2 ranged@emed to violate
equidispersion. Everypark violated Poisson regression assumptions therefore, negative binomial

regression models with incidence rate ratios (IRRs) were used to determine changes in route use



between intervention and control park within baseline and 12-month follow-up for ‘all
characteristics ‘womert, and‘Black, Asian and Minority Ethnicities (BAM&)pmen and BAMEqup
sub-analysiswas conducted as thesgroupstend to have greater concerns about greenspace use
(Sreetheran and van den Bosch, 2018aily mean temperaturé C)wasincluded asa covariate

(Benton et al., 2021; Chan and Ryan, 2008)al rainfall was not included as there was no rainfall

Daiy automated active infraredounts for each Countdb and direction of travel were assessed for
Poisson distribution using a orsample Kolmogore®mirnov test(p > 0.05— Poisson distribution
assumedpnd comparison between mean and variance of daily co(sitsilarity between mean and
variance-Poisson distribution assumedi) Poisson distribution wasssumedthenthe Value/degrees
of freedom ratio was assessed for closeness to 1 (Yadigeees offreedom ratios outside of the 0.8
to 1.2 range were deemed to violasguidispersior). Every CountelD violated Poisson regression
assumptions therefore, negative binomial regression moeéth incidence rate ratios (IRRs) were
used to determine changéds route use at each CountdD between baselineAutumn to Winter
follow-up, and Spring to Summer follewp. Daily mean temperature and daily total rainfall were

included as covariates
Intercept survey

Descriptive statisticavere used to presentlosedendedintercept survey data due to a small sample
size(27responsesQuesti ons that used an agreement Likert
agree’ to enigate thestendency of acquiescence response bias, to focus on how the firmest
attitudes relate to activity, as well as health and social outcomes, in accordance with guidance from
Sport Englan@Sport England, 2021Qpentext response data were analysed using qualitative conte
analysiQCA) A directed deductive approachto QCAHsieh and Shannon, 200Bas usedvhereby
analysis waguided by theunderpinning logic model of the research projécitation removed fo

review] as well agprevious literature in the are€dnce qualitative survey dataere extracted, data
analysis involved three stages, involving data preparation, organisation and reporting. During
preparation, researchers immersed themselves in the dlataugh reading the data several times to
understand key themes. During data organisation semantic units were coded, with similarities and
differences compared. Converging units were categorised together corresponding to our key theory
and relationships b®veen units were developed, with some areas combined or discarded to produce
main categories. Secondary analysts checked this coding and the comprehension of three main

categories, which are presented in the results section with supporting qas=arrodli et al., 2018)

Results

Manual observation counts



Assumed demographics

Tablel provides information on baseline (26-27" June 2021) and téhonth followup (2'¢—39 July

2022) assumed demographic characteristics from manual observations. Across all parks there was a
descriptivedecrease in the grand time point surountsbetween baselineldelapré Parkotal: 106;
Counterclockwise: 36; Clockwise: 70; Hunsbury HAl;;4 St . ri spi)mandsd2merhr K :
follow-up @elapré Park Total: 98; Countelockwise: 50; Clockwise: 48; Hunsbury Hill: 25; St.

rispin’s. 5 count s

There were differences in assumgendercounts within parks at baseline ad@-month follow-up at
Delapré Park for total counts (within women representation at baseline: 59.2% and-igiipd0.8%,

within men representation at baseline: 45.3% and foHog 54.7%) and clockwise counts (within
women representation at baseline: 63.5% andldatup: 36.5%, within men representation at
baseline: 46.2% and follewp: 53.8%), and Hunsbury Hill (within women representation at baseline:
83.3% and followp: 16.7%, within men representation at baseline: 47.2% and falipw52.8%).
Therewere diffetrences in assumed age group counts within Delapré Park total counts only (within
child and teen representation at baseline: 78.3% and fellpw21.7%, within adult representation at
baseline: 47.8% and follewp: 52.2%, within senior representation at bése: 55% and follovup:

45%). There were no other reported differences in assumed demographic representation within parks

at baseline and.2-month follow-up.

Table 1. Sum of demographic counts for each park. Demographics are assumed from manual

observatio using the SOPARC observation form.

Delapré Park (intervention)

Counter- Hunsbury St. Crispin’s
Total Clockwise
clockwise Hill (control)  Park (control)
Sum of manual counts Baseline; 12-month follow-up
Time points
08:30—-09:30 12; 15 2;10 10; 5 6; 4 31; 24
11:30-12:30 36; 59 13; 35 23; 24 17; 10 46; 26
14:30-15:30 48; 13 18; 2 30; 11 10; 2 35; 29
17:30-18:30 10; 11 3;3 7;8 14;9 25; 36
Grandtime pointsum  106; 98 36; 50 70; 48 47,25 137; 115
Gender

Women 58; 40 18; 17 40; 23 30; 6 57. 54



Men
p value
Ethnicity
BAME
White
p value
Age group
Child andTeen
Adult
Senior
p value
Activity type
Walking
Running
Cycling

p value

48; 58
0.047

9:5
97; 93
0.34

185 5°
77,84
11;9
0.02

99; 92
0;2
7.4
0.28

18; 33
0.14

1;0
35; 50
0.42

g
24; 42
3;3
0.16

33; 45
0;1
3.4
1.00

30; 25
0.049

8:5
62; 43
0.86

9;0
53; 42
8,6
0.02

66; 47
0;1
4:0
0.08

17,19
0.001

4:3
43; 22
0.69

11; 3
27; 13
9;9
0.23

45; 24
0:0
2:1
1.00

80; 61
0.39

10; 16
127; 99
0.09

28; 23
85; 69
24; 23
0.89

113; 104
3;3
21; 8
0.11

aGender was used as coding was based on the perceived assumption of (bthitari et al., 2016)

b Black, Asian, and Minority Ethnici§Significantly different fronexpected frequencies following

Bonferroni posthoc test.Significant differences are highlightedkald, p <0.05.

Change in manual counts

At baseline, there were noonsistentdifferences in counts between the intervention (Delapré Park)

andthec ont r ol

par ks

(Hunsbury

Hi ||

and

St .

rispin

groups Table?2). At 12month followup, within all characteristicshere wasonly one significant

difference between Delapré Park and Hunsbury Hill, due teerehsed medianotal count at

Hunsbury Hill in comparison to baseljinghich was also observed in the women sanalsis During

the 12month followup observation in Delapré Park, 23% (11 out of 48 people) said they were

following the signposts whilstawrelling in a clockwise direction along the rout®wever, here were

no consistent differences, in counts between Delapré Park and the control parks (Hunsbury Hill and

St . rispin

s R-monthjollow-up, when Deldpré Raek caumsiweseb-analysed

based on the direction of travel along the observed footpath (counteckwise or clockwise).



Table2. Change iimmedianmanual observation counts per hour between intervention and control

parks at baseline and ionth followup. Datadisplayed as median counts per observation

(interquartile rangelndincident rate ratio (95% confidence intervals).

Total Delapré Park

(intervention)?®
Median counts per

observation (IQR)

Hunsbury Hill

(control)

Median counts per

observation (IQR)

St. Crispin’s Park
(control)
Median counts per

observation (IQR)

IRR (95% Cl) IRR (95% Cl) IRR (95% Cl)
All characteristics Baseline
Total
11.5 (10.5) 5 (4.75) 17.5 (9.75)
1 0.45 (0.16-1.28) 1.29 (0.473.56)
p=0.13 p=0.62
Counterclockwise
3 (5.5) 5 (4.75) 17.5 (9.75)
1 1.30 (0.44-3.79) 3.86 (1.35-11.1)
p=0.64 p=0.01
Clockwise
6 (7.75) 0.70 (0.24-2.03) 1.98 (0.71+-5.52)
1 p=0.51 p=0.19
12-month follow-up
Total
9.5 (4.75) 2.5 (3.5) 17 (7.75)
1 0.29 (0.92 - 0.89) 1.24 (0.43-3.6)
p=0.03 p=0.69
Counterclockwise
2 (3.5) 2.5 (3.5) 17 (7.75)
1 0.60 (0.18-1.96) 2.57 (0.86-7.69)
p=0.40 p=0.09
Clockwise
5 (7) 2.5 (3.5) 17 (7.75)
1 0.55 (0.18-1.68) 2.41(0.84—6.88)
p=0.29 p=0.10




Women Baseline

Total
7(5) 3.5(3) 7(1.5)
1 0.51 (0.17~1.51) 0.98 (0.35-2.80)
p=0.22 p=0.97
12-month follow-up
Total
4(2) 1(1) 6.5 (5.5)
1 0.17 (0.05 — 0.65) 1.52 (0.50-4.59)
p=0.01 p=0.46
BAME® Baseline
Total
0 (0.25) 0 (0.5) 1.5 (2)
1 0.44 (0.09-2.16) 1.10 (0.28-4.31)
p=0.31 p=0.90
12-month follow-up
Total
0 (0.5) 0 (0.25) 1(5.5)
1 0.78 (0.15-4.04) 3.15(0.77-~12.9)

p=0.76 p=0.11

aDelapré Park counts were analysed as total counts anehsalysed based on the direction of travel
along the observed pati.Black, Asian, and Minority ethnicities. I@QRnterquartile range. IRR

incidence rate ratio. Glconfidence intervalSignificat incident rate ratios displayed bold.

Automated active infrared counts
Change in automated counts

Daily counts from sixudomated active infrared courrs, positioned along the intervention route
suggested thabverall,there was naconsistentchange in routeuse following the installation afew
directionalwayfinding signg¢Table3). The results foCounter ID-2 suggested that route use decreased
during followup however, this was likely due tasitors using an adjacent patas evidenced b90%

of visitors using the adjacent path during an-lemt manual observatior21s August 2022

(Supplementary Data Set



Table3. Change imedan daily countsbetween baselingautumn to winter followup, and spring to
summer followup across the six automated active infrared counter locations in the clockwise and

counterclockwise direction of travel.

Counter ID Baseline Autumn to Winter Spring to Summer
1%t May — 25" Aug Follow-up Follow-up
2021 27" Aug 2021 — 28" Feb 1t Mar — 25 Aug 2022
2022
Median daily Median daily counts Median daily counts
Clockwise counts (IQR) (IQR) (IQR)
Reference IRR (95% Cl) IRR (ClI)
12 35(23) 32 (24) 45 (26)
1 0.98 (0.74-1.30) 1.22 (0.94-1.58)
p=0.89 p=0.13
2b 78 (44) 66 (43) 47 (29)
1 0.93 (0.70-1.24) 0.64 (0.48 — 0.86)
p=0.02 p =0.002
3¢ 107 (50) 86 (59) 104 60)
1 0.92 (0.69-1.22) 0.98 (0.73-1.3))
p=0.56 p=0.87
4> 57 (28) 54 34) 59 (31)
1 1.05 (0.79-1.38) 1.09 (0.85-1.41)
p=0.75 p=0.49
52 10 (8) 13 (13) 13 (9)
1 1.55 (1.12 - 2.18) 1.44 (1.12 - 2.15)
p =0.008 p =0.021
6° 130 61) 103 (42) 124 67)
1 0.86 (0.65-1.14) 0.99 (0.77-1.28)
p=0.300 p=0.95
Counter-clockwise
1° 58 (31) 47 31) 60 (39)
1 0.87 (0.66-1.15) 1.10 (0.85-1.42)
p=0.33 p=0.49
2° 53 (25) 42 (26) 31(18)
1 0.73 (0.55 - 0.97) 0.62 (0.46 — 0.82)
p=0.03 p <0.001
3¢ 126 @49) 93 (61) 124 (32)
1 0.85(0.64-1.12) 0.97 (0.72-1.30)
p=0.24 p=0.82
4> 77 (31) 64 (37) 75 30)
1 0.91 (0.69-1.20) 1.00(0.78—-1.29)
p=0.50 p=0.99
5P 10 (8) 13 (7) 14 (7)
1 1.10 (0.79-1.54) 1.22 (0.96-1.67)
p=0.57 p=0.20
62 152 (62) 109 (44) 139 (58)
1 0.83 (0.62-1.01) 0.96 (0.75-1.24)
p=0.19 p=0.76)

aDaily mean temperature and daily total rainfalgnificantly associated with count3Daily total
rainfall significantly associated with countPaily mean temperature significantly associated with



counts.IRR-incidence rate ratiolQR— interquartile range. Gt confidence intervalBold indicates
significanttRR Refer to Figur@ to see counter locations.

Intercept survey

The intercept survewas completed b7 people {8 during autumn to winter follovwap and9 people
during spring to summer followp). Fifteenwomenand 10 nencompleid theintercept survey (two
“unk n o wn therggweene doenorbinary, intersex, or transgendedentifyingrespondent$ with

the predominant age group and ethnicity being 4®0 years old, whiteBritish, respectively (full
demographics provided in Sugmentary File 1). Orewo ti mes per mont h’
“my f i segeh responses)twere tife most frequergitation habitsy survey respondentsith

the majority (n = 10)of respondentdinding out about the new signposted route during their visit to
the park.Thirteenrespondentg58%)stated that the signposted route was adding a new walk to their
typical weekwhile the second most common response=7, 25% was that the route was rdacing
another walk they would typically complete at the patklyfour respondents (15%) said they were
walkingthe route before the signs were installeglurvey respondents suggested their physical activity
levels were fairly active to active € 12, B, respectivelySupplementary File)land by using the

signposted route 11 respondents reported an increase of 1 or more days whereiBlites of

moderate to vigorous physical activity was compl

The intercgt surveyassessedattitudes that were outlined in the initial logic modé&b explore
r e s p o npereeptiors of these attitudes following exposure to the walking route intervenfibe.

statementsvhere st rongly agree

1 “l feel less anxious about using unfamiliar paths

1 “l feel less anxious about getting ldst

1 “I feel motivated to walk or run further than | originally planfied a n d

1 “l am likely to use this signposted walking route agdin

Thesefirmest attitudes (Supplementary File)lsuggested'lowered wayfinding anxietyand “more

motivated to spend longer using the interventiowere the mosimpactfulcomponents of the initial
logical model to“change judgement of the physical environmerand subsegently suggested
“increased usage of the interventibras a possibléchange in behaviotr[citation removed for

review].

Fourteen sirvey respondentprovided an opertext answert oprovide a short paragraph of how the
signposted walking route has helpgdur experiences of nature, heritage, physical activity, or-well
being ."The rationale for this questioning concerns the research teams desire to gain greater

contextual understandingf the interactiors between the intervention, physical activity behaviours

was tuedd most frequent r



and engagement with the urban greenspaammongst park usersAnalysis of tfs opentext data
focused orthree categories to represent the data: Discovering new spaces, Wellbeing and, Confidence

and safety.
Discovering new spaces

Responses suggested tharticipants feltthe signposted route helpethem to discover new spaces
andenabkd visitorsto explore unfamiliar areasyhich habeencommonlyhighlighted as a barrier to
walking(Kelly et al., 2019)

“This has enabled me to safely walk around an area I'm unfamiliar with
Female, 46-60 years old

Sighage appeared tiacilitate \sitors appreciatioso f t he ‘ b e a y whjch aligndvitht he r o
wellbeing enhancemertty t a ki n,@ nreotoif cé¢ 'he * f i YCovemmaentOffitcedor we | | b
Science, 2008)This appeared particularly important for those using fipace for the first timgwho

had limited existingknowledge of the area:
“Easier to navigate for first timers like me
Male, 31-45 years old
Wellbeing

An emphasis ormerceived positive influence on subjective wellbeing waspresent amongst the
participants somethinghighlighted in the literature as an outcome of engagement in greenspaces

(Garrett et al., 2021)Responses included:

“It is very pleasant to walk the path, especially in sunshine! It refreshes the mind and lifts ones

mentalenergy levels.
Female, 46-60 yearsold

Perceptions of wellbeingppeared to be related by increased position emotions experienced in
engaging with the space, plus increased interaction with othmesaning manyespondents spoke

of their intentions torepeat the route

“Beautiful morning walk had today, the surshining,and | am greeting the occasional walker,
usually with a dog, with a smile. This is my first guided walk, good and clear markings, will definitely

do this again. Well done”

Male, 46— 60 yearsold



Confidencand safety

The wayfinding signs werhypothesisedto increaseconfidence and reduce anxieties of using
unfamiliar greenspace inther oj ect ' s i rcitation eetnovdd dogréview]imsuppert of
this previous work, @rticipants citedthese areas in their responseas a potential benefit othe

wayfinding intervention:
“t’11 encourage more people who ar’ unsure &

Female46—60 years old

0Oy

Others explained that signposted routeswer " good f or confi dence et c.
wa | k This@l8o.appeared to be the case for those w&lso preferred not to use wayfinding

signage, but felt there was a benefit in bringing others to the area:

“Whilst | prefer to find my owmoutes and explore, | can see the benefits of signposting and

think it would encourage some people to walk moré

Female, 3%+45 years old

Finallyei ght een respondents ‘strongly agreed’ that t|
walkingroues i n other public parks across Nomnt hampt c

addition to this, in both opeftext questionsrespondentsst at ed a you drreouhlterse’o
di fferent sleeang tnhys 'ocouldtbéfdetherimpmwvanentsto the route, whichcould

be generalised to similar project§he provision of seating manot be the first consideration when

people are designingecreational walking routsignagebput seatingcan make routes more accessible

for people with limited mobility or health conditiongho need to rest frequently while walkiri@ttoni

et al., 2016)

Discussion

Overall, there were no consistent changesrdnite use across sign intervention follawp periods
when using manual cautomatedobservation methodsHowever, 23% of route users travelling in a
clockwise direction were following the new sagye at the 12nonth follow-up stagelntercept survey
responses suggested that the signs were useful &pihg people explore unfamiliar aredewered

wayfinding anxiety and increased motivatiomithn 8 o f 7 respondent s stron
would support the installation of similar interventions across the colegause the signs would

‘encour age’ people to visit spaces they were unf



Experience more insightful than footfall

The lack of observed change in footfall does netessarilynean that this intervention failed to
promote park visitas newpark users may follow the intervention routehile frequent users might
change their choice of routehismay cause counteraction wbserved footfallind thus renforces
the need for mixeemethod approaches to natural experimental studies dasure sod@l and
contextual changes are evidencékhe three main themes presented from thealitative intercept
survey datadiscovering new spacesgllbeing andconfidence and safefalsohighlightthe potential
value of such interventions in increasing thee of urban greenspaces for local community wellbeing
as well as the need to capture the qualitative experiences of engagement in such spaces. Furthermore,
as this intervention wasetrofitted in an existing parkt was likely that most visitors were frequent
users of the park and thus, familiar with many paths within the pdikerefore,the current
interventionwas likely more influential owisitors who use the park less frequentljhispostulation
was suppored by our intercept survey witimost respondents stating that they visited the park

infrequently(* me—t wo t i mes:np@‘rmynofmitms7? Vvi sit

This smaltscaleintervention was conceived to support less frequeatk visitors to increaséneir use
of parksto gain health benefits from greenspace and physical activity exposunghermore,the
narrative of health inequalities urges interventions to support thembers of the population who
areleast likelyto visit parks to start visitinggrks more frequently, as ik proportion of the population
are likely to experience the greatest health benefits frexposure to parks, in comparison to frequent
park usergLovell et al., 2020; Public Health England, 20P8¢refore,natural experimental studies
of infrastructurebasedinterventionsneed to not only observpassiblechanges in footfall bytmore
importantly, be able to distinguisletween regular user and new usersat baseline and followp,
to truly identify the berfits of theinterventionsfor those populationavho were least likely to use
the space before the interventiofAldred and Croft, 2019; Craig et al., 2022 need to distinguish
also resonates for qualitative engigs, with previougesearch findinghat distinguishing between

regul ar wal ker wal kaenrdiacilitabeaisanvantion rdesign and community
engagement or promotiofDavies et al., 2012; Elliott et al., 2021)

Sufficient follow-up period

The Department for Transport reconand at least a 12nonth follow-up periodfor interventions that

change the built environmentlowever,interventions that target walking may need a longer follow

up period to detecfootfallchangeFor e ampl e, t he ‘ ROOB42@12)mdder Wal k
several lowcost infrastructure improvements to improve the walking environment aci@g&nglish

local authorities €.9.,new lighting, dropped curbgromotion and awarenesswhich resultel in a



decline in pedestriarfootfall at the 12month followup, the same duration as the current study,
followed by an increase in pedestrian footfall at the-12D-month follow-up (Adams and Cavill, 2015)
Similarconclusions aboufollow-up periodswere madein Japanwhere the postal delivey of 21
walking route maps over a Zhonth period to 1,200 householdmd monthly walking eventdid not
increase seffeported walking in Japanese older adulaibota et al., 2019)he current study had
planred for a 24month follow-up period but the openingf a neighbouring mountain bike park and
plans to upgradé¢he footpath surfaces within the intervention pankould have likely influenced route

useand confounded anfindings.
Logic model attitudes

Lowered anxietyf using unfamiliar routes and getting losind greater motivation to walk further

than originally plannedwvere the firmest attitudesexpressed in the intercept survey, suggesting that
they may be the most impactfédr changindehaviour through the installation of walking route signs.
These findingslignwith the COMB behaviour change whegl which behaviour change through an
education intervention(walking route signsis more likely due to improvements in psychological
capability and reflective motivatioiiMichie et al., 2011)Unfamiliarity of routes and concerns about
getting lost have previously been highlighted as barriers to recreational wglkatly et al., 2019nd

are reflective of low psychological capalyiliVithin older adults cohorts in Walesigns were seen as
useful for wercoming spatial anxiety in unfamiliar areas but information about distan@es essential

to overcome uncertainties abowvalking commitmeni(Phillips et al., 2013 his narrative wasalso
supportedin our first article for thecurrent research projec{citation removed for review]which

found that route distance was a key design component to include on wayfinding signs for recreational
walking Rurthermore, an intercept survey respondentin the currentartidec hoed t hile narr at
walking distance being signposted really helps to decide whether to take the walk.oilhetefore,

there seems to b@romising preliminary findinghat wayfinding signs greenspacesan be a useful
intervention to help people overcome spatial anxiety in unfamiliar aegasfurther investigation into

this area is warranted.

Regardingeflective motivation, data from the intercept surveyhinted that the motivation to walk

further than originally planned may stem from positiellbeing experiencebyviewing' beaut i f ul’
and diver se ‘ hstha theimervenson routd passed throwip ther than motiveti

solelyfrom the presence of signblotably, as a riple effect of the current project, the local historical

society commissioned portable information boardsinéorm visitors about the historical battlefield

within the park. Therefore, wayfinding signswithin greenspaces maygontribute to wellbeing



enhancementsby helping people engage with their surroundings as well as facilitating physical

activities, such as walking.
Strengths and limitations

There arebest practice methodecommendationdo reduce the risk of bias in natural experimental
studies(Benton et al., 2016; Humphreys et al., 2Qwhich have been outlined below alongside a

description about how we attempted to meet each recommendation

1. Better matching of control sites and more nuanced use of graded exposure and 2. The use of
multiple control sites The current stugl used an evidencbased proces¢Benton et al., 20210
identify multiple control sitesthat had similar geographical and poptiten demographic

characteristics in comparison to the intervention site.

3. Controlling for confounding domainBhe research accounted for confounders known to influence

outdoor physical activity, such as weather, public holidays, and events

4. Rublishing study protocols with a priori analyses specifistlidy protocols and analyses were
published a priori[citation removed for reviewland adhered toas much adeasibly possible

acknowledging that natural experimental studies need to be fleXiBtane et al., 2020)

5. Use of adequate outcome measuremenifie research used multiple observation processes to
monitor engagement with the intervention including automated, manual, and suapgyoaches to

triangulate and contextualise the coudata.

6. Better reporting of sample and interventions: The study reported assumed andepetted
demographiccharacteristics of visitors as well as providing dew@ilstudy context in the methods,
including avideo ofthe nt er venti on route so readers coul d

context of the intervention.

7. Sample size calculations: This study used cluster data from a simila{Bamndgn et al.2021)to
estimate the required number of observations however, this method could have been strengthened

by conducting atatistical estimate of the required numbef observation clusters.

8. Measuring exposure to the intervention at the individual IeVak study utilised an intercept survey
to assess individual levekposure,but the research could have been strengthened by conducting
postal surveys pre and post intervention with local residents to géraader understanding of
individual level expage to the intervention. However, this process was beyond the budget

constraints of the project.



Unfortunately, the project followup was cut short due te@hanges in the park that would likely
influence footfall (path improvements and new amenitigg)weve, the baseline data from the
current project does provide an opportunistic moment to assess the impact of these planned changes
to footpaths and amenitiesFurthermore,it was determined that Return on Investment analysis
outlined in the a priori publistd protocol[citation removed for reviewyvould not be possible as the
context of the intervention did not fit in with existing economic calculatstech as Sport England
MOVEs Tool and Department for Transpictive Travel Appraisal Tool (WebTAG).

Next stages of the project

A limitation in the current study is the lack of depth in contextual and qualitative understanding of any
influences of the intervention on users. Whilst qualitative data was obtained via intercept surveys,
these provide only desiptive insights at the manifest level. The authors acknowledge the limitations
in this and do not wish to assert bold claims of inference based on this data alone. Rather, the data
acted as supplementary to the quantitative observations and have higatghe need for further
gualitative investigationThis gap in qualitative understandings of physical activity interventions in
greenspaces and appreciation for sacidtural influences is a shortcoming in much research of this
nature (Hunter et al., 20%; RiveraNavarro et al., 2022)This is important athe social environment

can act as a barri¢o greenspace acceg¢sontanVela et al., 2021; Seaman et al., 20a®ithere are

calls to utilise qualitative research in natural experimental stu@@sig et al., 2022p investigate
causal mechanisgand better understand user experiences in greenspatksrefore to address this

gap and gain greater insight to the data presented in the curstundly, we have conductedo-along
intercept interviews with park visitors to explore their reasons for visiting the park, the role of
wayfinding signgo support their visit,and the wellbeing impacts of their visithe article for this

gualitative studyis in preparation and will be published in due course.

Conclusions

Overall, the currenstudy found that theretrofitted installation of wayfinding signage to create a 3

km recreational walking route did notincreaéeo ot f al | on t he route’-s pat h:
up, 23% of intercepted route users said they were followingwhagfinding signage and the intercept

survey suggested that the routeas‘adding a new walk ttheir typical weekfor 58%of respondents.

The ntercept surveysuggested that the use of wayfinding signs meducation intervention primarily

reducal the anxiety of unfamiliar spaces and getting lost while incirgnotivation to walk further,

most likely due taoute users taking notice of tHandscapeThe findings highlight the need for mixed



method research in this area to gain greater contextual understandings @iflnenceson behaviour

that smaltscale inerventions may have.

Similar projects should aim to conduct longer follap periods as well asglentify existing and new
park visitors at baseline and follewp to determine whether their intervention increases the number
of new park visitorswho previaisly had low engagement with greenspacesaddition to greater
capturing of community voice to understand the context of park visitation haleitsted to the
intervention. By following these recommendatiormpoject leaderscan better determine whether
their greenspace interventionare actually addressing health inequalities, by helping-nsers of
greenspace become usel are just encouragingurrent greenspace users to increase their use and
thus potentially widening inequalities furthemhese are particularly pertinent considerations for
green social prescription, which may be used as a vehicle to fund future greenspace intervénions.
the basis of the current research findings, it is recommended tMahicipalities may be able to
increase greenspace visitatiaf infrequent greenspace users by providiwgyfinding that helps
residents explore unfamiliar recreational routes. Howewatly communication and cgroduction

with residents is required to desigffectivewayfinding to ensure it meets local wants and needs.
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Figure 1. Initial hypothesised logic model originally publishéByan and Hill, 2022)



Study Context

In respect to the social context, the park is renowned as the battlefield site of the 1460 Battle of
Northampton and at the centre of the park is Delapré Abbey, which was originally a nunnery, and has
been identified as a site for demolitiatumerous times. At the turn of the millennium, the building
lacked a clear purpose and was in need of extensive and expensive repairs. The Friends of Delapré
Abbey campaigned to restore the building with the vision to create a venue that would cater to the
local community. Subsequently, the Delapré Abbey Preservation Trust was formed, and working
together with Northampton Borough ouncil, plans
to deliver a major restoration projecfDelapre Abbey Preservatiofrust, 2018) In 2018, after
extensive restoration works, the Abbey was opened to the local community. Since reopening, the
Trust has worked with the local community to develop the park by providing heritage and wellbeing
opportuniti es ofth€ pagis‘a ffequent Venuk fanevents and the Trust launched the
Delapré Wellbeing hub in 2021 to-tmcate wellbeing services and offer a range of activities for social

prescription referralg{Northampton Wellbeing Partnership, 2021)

The intervation was in the 55@cre Delapré Estate, Northampton, England. The park within the
estate is identified as urban greenspace within the town, which had an estimated population of
224,610 people in 201ANorthamptonshire County Council, 2020@he 2020 Ealth and Wellbeing
infographic stated that, in comparison to the rest of England, Northampton was significantly worse
for the percentage of overweight or obese adults (68%), preventable adult deaths from cardiovascular
disease (53 per 100,000), deathsrfr@reventable cancer (87 per 100,000), older adult falls related
hospital admissions (3,224 per 100,00), and life expectancy for men (79 years) and women (82 years),
while the percentage of physically active adults was similar (§8&s)hamptonshire CountCouncil,
2020b) Northampton has a greater proportion (23.3%) of Lowayer Super Output Areas (LSOAS) in
English index of multiple deprivation deciles 1 and 2 (most deprived) than the 20% national division
(Figure2) (Northamptonshire County Council, 2020b).
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Figure2. No r t h a mplayerisuper outpat areas index of multiple deprivation (2019). Black
icon indicated the intervention site. Freely used without the need for permigsiysociety, 2021)



Intervention Directional Wayfinding Signs
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Figure3. Directional wayfinding signs designed for the intervention.

Intervention Information Board
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Figured. Intervention board placed on the footpath entrance to the park.



Control Park Identification

It is recommended that control sites are used within natural experimental studies to reduce the risk

of bias(Benton et al., 2016)Therefore, two control parks were identified using methods similar to
Benton et al(2021)and have beempreviously explained in detgiRyan, 2021 Briefly, the process to

identify control sites used publicly available data of LSOAs from the Office for National Statistics and
Census 2011. The LSOA of Delapré Park (Northampton 028F and 027B) was mé#idinexsimilar

LSOAs to act as control sites, from the 133 LSOAs in Northampton. The 133 LSOAs were filtered down

in a phased order of similar characteristic identification:
Step 1: Population density (Census 20489duced to 24 similar LSOAs.

Step 2: Gitance from the nearest park, average size of the nearest park, average number of parks
within 1 km radius, and average combined size of public parks within a 1 km radius (Access to public
parks and playing fields, Great Britain, April 2020, Office faioNalt Statistics} reduced to 5 similar
LSOAs.

Step 3: Index of multiple deprivation 2019 decile (Access to public parks and playing fields, Great
Britain, April 2020, Office for National Statistiesduced to 3 similar LSOAs.

Step 4: Online inspectioaf parks within LSOAs to identify similarities in amenities between the

potential control parks and Delapré Parkieduced to 2 similar LSOAs and parks.

Step 5: The process identified Hunsbuwarks The | | an
final step used Strava Metro (Strava Metro, Strava Inc., San Francisco, USA) to identify paths within

the control parks that were a similar length and had similar footfall (Table 1).

Tabl e . Strava etr o ‘t tabcadssedon 2Oth¥abrudry@3trava n s el e
2020)

Path Apr ay Jun Jul Augl
Location Leng 0 0 0 0 0
(km) ) V) V) V) V)
nter vBatapné 0. 5 5 5 5 0
ontHwhmnsbury 0. C 0 5 0 5 0
ont60bl risg 0. 0 5 5 0 5




Observer Reliability

Observations were undertaken by nine local university students across the course of the study.
Observers received alour training two weeks before the scheduled observation date. The observers
were informed about the purpose of the project, risk assessrhe pr ocedur es, and
procedures for wal ki ng/jogging tracks’ usi ng
Communities (SOPARC) observation fivtoKenzie and Cohen, 200€)bservers then watched a-30
minute video of people walkinga@hg a path on the University campus, on aiséh television screen.
Observers were instructed to code every person (51 people) that they saw walk through the
observation station on the video, using the SOPARC observation form (Figure 5), to asseatemter

reliability.

Figure 5. Screenshot on the SOPARC reliability training Wibservers were instructed to code
every person that walked through the observation station (red box).

Inter-rater Reliability Statistical Analysis

Inter-rater reliability for each demographic variable and total demographics (full demographics of
each observed person) between nine observers was conducted usingsa@ired (gender). As there

were low counts for Child, Teen, and Senior age groups, they were egfdogether, whilst Adult
remained as a single age group. A similar grouping procedure was conducted for Black, Asian, and
Other ethnic groups (White remained as a single ethnic group). Exact Test adjustments were
performed for age groups and full demoghap groups as there were less than five counts. Reliability

tests were not performed for physical activity demographics as the only observed activity was walking.

Manual Observation Reliability Results

t
t



Between observers, there was no differencey@nder counts)é(8) = 0.88p = 0.999; sum of counts:
Female ip = 304, 67%], Malen[= 150, 33%)]), age group cound € 8.09,p = 0.185; sum of counts:
Adult [n = 443, 98%], Child, Teen, and Senior P, 2%]), ethnicity counts¥(8) = 4.77p = 0.781;
sum of counts: Whiter] = 366, 81%], Black, Asian, and Other ethnigity: [88, 19%]), and total
demographics)¢(32) = 17.7p = 0.98; total sum of counts: 452).



Intervention and control park manual observation points

-

Figure6. Path usedor manual observations (black box), counting the number of people who crossed
the observation station (red line) at Delapré Park (Top Panels), Hunsbury Hill (Middle Panels), St.
ri spin’s Park (Bottom Panel s).



Automated Counter Locations

Counter ID-1

Figure7. Images of automated active infrared counté locations along footpaths.



Assumed Demographic Data Analysis

@ GenderChiSquaredDataSheet.sav [DataSet1] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Graphs  Utilities Extensions Window Help

= 0 = =E deled Q

MMMMMMM

&b‘Nave &bGender d:l FrequencyDelapreTotal ,{IFrequencyDelapreCCW ,{IFrequencyDelapreCW d:lFrequencyHunsbury d:l FrequencyStCrispins

1 Baseline Female 58.00 18.00 40.00 30.00 57.00
2 Baseline Male 48.00 18.00 30.00 17.00 80.00
3 FollowUp Female 40.00 17.00 23.00 G.00 54.00
4 FollowUp Male 58.00 33.00 35.00 19.00 61.00

Figure 8. Example SPSS manual observation assumed demographic layout tdifissasses
between baseline and followp, weighted by theelevant Frequency column

Assumed Demographic Syntax

CROSSTABS
ITABLES=Gender BY Wave
/[FORMAT=AVALUE TABLES
ISTATISTICS=CHISQ
/CELLS=COUNT EXPECTED ROW SRESID
/COUNT ROUND CELL.

Manual Count Data Analysis



@ Baseline Wave Comparison.sav [DataSet2] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Graphs Utilities Extensions Window Help

HeLexFLIEF AEBE 06 Q

@b Location @b Phase ghDay ¢ Time d Total_ d Counts  Counts Mean_

Counts _BAME {l _Wom f Temp_

en Centigr.

1 Delapre Counterclockwise Baseline Saturday 08:30-09.... 2.00 1.00 .00 16.06
2 Delapre Counterclockwise Baseline Saturday 11:30-12:... 3.00 .00 1.00 16.06
3 Delapre Counterclockwise Baseline Saturday 14:30-1.. 12.00 .00 8.00 16.06
4 Delapre Counterclockwise Baseline Saturday 17:30-1.. 3.00 .00 2.00 16.06
5 Delapre Counterclockwise Baseline Sunday 08:30-09:... .00 .00 .00 15.50
6 Delapre Counterclockwise Baseline Sunday 11:30-12.... 10.00 .00 4.00 15.50
7 Delapre Counterclockwise Baseline Sunday 14:30-1... 6.00 .00 3.00 15.50
8 Delapre Counterclockwise Baseline Sunday 17:30-1... .00 .00 .00 15.50
9 Hunsbury Hill Baseline  Saturday 08:30-09.... 3.00 .00 1.00 16.06
10 Hunsbury Hill Baseline  Saturday 11:30-12... 10.00 2.00 7.00 16.06
11 Hunsbury Hill Baseline Saturday 14:30-1.. 3.00 .00 3.00 16.06
12 Hunsbury Hill Baseline  Saturday 17:30-1.. 13.00 2.00 8.00 16.06
13 Hunsbury Hill Baseline Sunday 08:30-09:... 3.00 .00 2.00 15.50
14 Hunsbury Hill  Baseline Sunday 11:30-12... 7.00 .00 4.00 15.50
15 Hunsbury Hill Baseline Sunday 14:30-1.. 7.00 .00 4.00 15.50
16 Hunsbury Hill Baseline Sunday 17:30-1.. 1.00 .00 1.00 15.50
17 St Crispins Park  Baseline  Saturday 08:30-09:... 8.00 .00 6.00 16.06
18 St Crispins Park  Baseline  Saturday 11:30-12:.. 23.00 1.00 9.00 16.06
19 St Crispins Park Baseline  Saturday 14:30-1.. 15.00 3.00 6.00 16.06
20 St Crispins Park  Baseline  Saturday 17:30-1.. 14.00 2.00 6.00 16.06
21 St Crispins Park  Baseline Sunday 08:30-09:... 23.00 .00 7.00 15.50
N St Cricnine Darl Oacalina Cundae 44-30 49 Lo b Walal nn T.nn AE EN

Figure9. ExampleéSPS&anual obseration data layout forCounterclockwiseDelapré Park analysis.

Incidence Rate Ratio Regression Assumption Syntax

NPAR TESTS

/K-S(NORMAL)=Total_Counts

/IMISSING ANALYSIS

/IKS_SIM CIN(99) SAMPLES(10000).

DESCRIPTIVES VARIABLES=Total_Counts

ISTATISTICS=MEAN VARIANCE.
Negative Binomial Incidence Rate Ratio Regression Syntax
DATASET ACTIVATE DataSet1.
* Generalized Linear Models.
GENLIN Total_Counts BY Location (ORDER=ASCENDING) WITH Mean_Temp_Centigrade
/MODEL Location Mean_Temp_Centigré@ERCEPT=YES
DISTRIBUTION=NEGBIN(1) LINK=LOG



/ICRITERIA METHOD=FISHER(1) SCALE=1 COVB=MODEL MAXITERATIONS=100
MAXSTEPHALVING=5

PCONVERGE=0B5(ABSOLUTE) SINGULARZPEANALYSISTYPE=3(WALD) CILEVEL=95
CITYPE=WALD

LIKELIHOOD=FULL
IMISSING ICASSMISSING=EXCLUDE
/PRINT CPS DESCRIPTIVES MODELINFO FIT SUMMARY SOLUTION (EXPONENTIATED).



Automated Active Infrared Count Data Analysis

Fle Edt View Data Tansfrm Analyze Graphs Uliilies Extensions Window Help
|: - i

1 IN_Lake Entrance 12400

2mQ

Visi

Day 1D b Phase % Season IN_Golt_ ifl N Driveway _g OUT Walled 2 OUT Lake g OUT Horse g OUT Dog 2 OUT_Golf gl OUT Driveway s Mean_Tem, d_mph Total_Rainfall_Inches
I = & il Tiges T il e B eniance W _poig _wim; e L4 C?r;\ulan:L e B

1 100 Baseline|  Spring_2021 5300 83.00 800 157.00 8200 97.00 19400 126.00 1200 159,00 744 230 00
2 200 Baseline|  Spring_2021 B30 10800 800 199.00 12200 13800 21200 137.00 3100 26400 883 220 00
E] 200 Baseline|  Spring_2021 50.00 6200 500 86.00 109.00 7.00 93.00 844 280 82
4 400 Baseling|  Spring_2021 18.00 2500 9.00 67.00 4300 15.00 7400 415 400 09
5 500 Baseling|  Spring_2021 36.00 51.00 2.00 98.00 65.00 800 10.00 416 400 03
] 600 Baseling|  Spring_2021 200 8400 16.00 10400 71.00 19.00 12200 588 410 00
7 7.00 Baseling|  Spring_2021 7300 10.00 116.00 102.00 12,00 130.00 588 10 00
] 200 Baseling|  Spring_2021 21.00 4.00 £1.00 30.00 400 5200 688 410 84
] 200 Baseline|  Spring_2021 700 14.00 208.00 165.00 10,00 22300 15,00 320 01
10 Baselne|  Spring_2021 000 700 28.00 62.00 800 109.00 1260 330 14
i Baseline|  Spring_2021 66.00 400 107.00 67.00 1200 12300 1280 130 u
12 Baselne|  Spring_2021 56.00 80D 14300 9500 10,00 16200 1250 130 u
1 Baseline 3800 80D 81.00 40,00 200 82.00 1280 130 u
1 Baseline 4200 11.00 2300 7000 200 108.00 1280 13 "
15 Baseline 4500 800 138.00 106.00 13,00 178,00 10,10 100 "
L Baseline 83,00 16.00 162,00 104,00 7.00 186,00 150 140 08
7 Bassling 40.00 400 98.00 5400 500 10100 180 250 2
] Basaling 300 500 19.00 79.00 1.00 131.00 250 04
19 Bassling 4600 7.00 10,00 6200 500 106.00 220 42
20 Baseling|  Spring_2021 700 800 7200 .00 7.00 7600 290 03
21 Baseling|  Spring_2021 14.00 500 53.00 24.00 200 8600 400 15
2 Baseline|  Spring_2021 4300 7.00 100.00 62.00 800 137.00 240 10
E=) Baselne|  Spring_2021 46.00 14.00 115,00 75,00 7.00 131.00 240 £
2 Bazelne|  Spring_2021 16.00 200 68.00 35,00 10.00 74.00 330 z]
£ Bazelne  Spring_2021 1700 7.00 102.00 56,00 200 127.00 540 03
% Bazelne  Spring_2021 6200 200 130.00 65.00 10,00 148,00 arn 00
27 Baselne  Spring_2021 900 500 120,00 77.00 600 16400 100 00
2 Baselne|  Spring_2021 5100 10,00 100.00 67.00 14,00 13400 7 00
E3) Baselne|  Spring_7021 220 00
EL] Baseling|  Spring_2021 a3 00
3 Baseling|  Spy 260 )
32 Baseling|  Summer_2021 6200 115.00 151.00 5800 16.00 290.00 67.00 58.00 13.00 31000 280 0
EE! Baseling| Summer_2021 7800 140.00 145.00 7.00 27700 96.00 65.00 7.00 28400 2890 0
u Baseling| Summer_2021 3000 76.00 158.00 5000 10.00 206.00 77.00 70.00 17.00 265.00 200 00
35 Baseline| Summer_2021 51.00 7600 114.00 7000 800 167.00 57.00 80.00 13,00 161.00 210 00
38 Baseline|  Summer_2021 4800 101.00 162.00 95,00 800 24100 84.00 138.00 300 27600 150 )
] Baseline| Summer_2021 89.00 11.00 22800 50.00 16.00 23800 121.00 05,00 15.00 27800 120 00
8 Baseline| Summer_2021 4200 £3.00 8200 6200 13.00 130.00 5400 7.00 13.00 16300 150 00
EE] Bazelne  Summer_2021 4700 80.00 141,00 7300 800 21200 68.00 98,00 7.00 251.00 180 00
40

Bazelne|  Summer_2021 5200 5200 115,00 5000 10,00 17200 80.00

90,00 18,00 185,00 260 00

Figurel0. ExampleSPS&utomated observatiomata layout for Total Delapré Park analysis.
Incidence Rate Ratio Regression Assumption Syntax
NPAR TESTS
/K-S(NORMAL)=IN_Walled_Garden
IMISSING ANALYSIS
/IKS_SIM CIN(99) SAMPLES(10000).
DESCRIPTIVES VARIABLES=IN_Walled_Garden
ISTATISTICS=MEAN VARIANCE.
Negative Binomial Incidence Rate Ratio Regression Syntax

GENLIN IN_Walled_Garden BY Phase (ORDER=DESCENDING) WITH Mean_Temp_Centigrade
Total_Rainfall_Inches

/IMODEL Phase Mean_Temp_Centigrade Total_Rainfall_Inches INTERCEPT=YES
DISTRIBUTION=NEGBIN(1) LINK=LOG
/ICRITERIA METHOD=FISHER(1) SCALE=1 COEBMAIITERATIONS=100 MAXSTEPHALVING=5

PCONVERGE=085(ABSOLUTE) SINGULAR2PEANALYSISTYPE=3(WALD) CILEVEL=95
CITYPE=WALD

LIKELIHOOD=FULL
IMISSING CLASSMISSING=EXCLUDE
/PRINT CPS DESCRIPTIVES MODELINFO FIT SUMMARY SOLUTION (EXPONENTIATED)



Intercept Survey Respondents’ Demographics

Table2. ntercept survey respondents’ demographics.
Demographics Number of respondents
Gender
Female 15
Male 10
Unknown 2
Ethnicity
White Britislt 23
White Irish 1
Other Ethnicity 2
Unknown 1
Age
18—30 years 5
31-45 years 4
46 - 60 years 12
61+ years 5
Unknown 1

Level of Education

Less than a high school diploma 1
High school degree or equivalent 2
College (GCE or equivalent) 9
Bachelor’s degree (e 5

aster’s degree (e.g 3
Doctorate (e.g. PhD, EdD) 1
Professional degree (e.g. MD, DDS, DVM) 4
Unknown 2

Household Income

Less than £18,000 2
£18,00029,999 4
£30,00051,999 6
£52,000100,000 4
More than £100,000 4
Unknown 7



Postcode Index of Multiple Deprivation 2019

England Deciles®

5 3

6 2

7 3

8 2

10 4

Unknown 12

Home postcode distance from intervention

Within intervention town 9

Within intervention county 5

Outside intervention county 1

Physical Activity Level®

Active 13
Fairly active 12
Inactive 0

Unknown 2

3Including English, Welsh, Scottish, and Northern I1fi§elfr e por t ed et hni ci ti es
“ Bul g &Ir—imashdeprived, 16-least deprived? Active—5 or more days, Fairly activel — 4

days, Inactive- 0 days, in response to the Sport England Single Item Metric qué&ort England,

2022)



Intercept survey attitudes responses

Table3. Multiple choice responses to statements that reflected the initial project logic m@ign
and Hill, 2022)

Question Responses (Nn)

By following this signposted walking Strongly Strongly No
Agree  Disagree

route at Delapré Abbey... agree disagree response
| feel safer when walking or running 6 15 4 1 1
| feel less anxious about using unfamil 11 10 5 0 1
paths
| feel less anxious about getting lost 11 9 5 1 1
| feel more confident about walking ¢ 9 10 7 0 1
running
| feel motivated towalk or run further 11 5 7 3 1

than | originally planned
| feel motivated to walk or run athe 5 11 7 2 2

parkmore frequently

| have a better understanding of th 6 12 5 2 2
routes | can walk or run

It takes me less time to decide where 4 14 5 2 2
walk orrun

| have visited new areas within the Pai 9 5 9 2 2
| am likely to use this signposted walki 10 10 2 2 3
route again

From using this signposted walking

route at Delapré Abbey...

| see a lot of people walking and runnil 4 16 3 2 2
| see people who are similar to n 3 18 2 2 2

walking or running

I think it will encourage more people t 6 16 0 3 2
walk or run
| will encourage my friends and family 7 12 3 2 3

use this signposted route



Walking and

running seems

popular activity within the

community

like

loca

5

15
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