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Abstract

Background: Active leisure events are health interventions promoting physical activity amongst non-traditional
sporting participants. Models of physical activity assume that individual and environmental components interact to shape
activity levels. The active leisure event organiser, parkrun, recently introduced a new volunteer role, the parkwalker, to
manipulate the social environment at their events to encourage more walkers to attend.

Design and methods: This study compares the finishing times of new parkrun participants in Scotland for a year
before and after the introduction of the parkwalker initiative. Different parkrun venues in Scotland were separated into
those that fully adopted, partially adopted and did not adopt the parkwalker role into their events.

Results: A model of finishing times revealed they have slowed after the introduction of parkwalkers and the level
of slowing is associated with the level of adoption of the role by events. The parkwalker initiative was particularly
associated with the slowing of finishing times of older new participants and participants at larger events. The initiative
was also associated with an increase in the proportion of female new participants and a reverse in the recent decline in
the age of new participants.

Conclusions: The findings suggest that parkrun have introduced a successful intervention to their events that has
manipulated the social environment to increase both engagement and inclusivity. This has management implications for
both parkrun and other active leisure events. Practitioners engaging in social prescription might want to direct patients
towards those active leisure events most engaged in welcoming slower new participants.

Contribution to Public Health This study investigates how an intervention, the parkwalker Initiative, impacted the
demographics of participants at parkrun. The intervention manipulated the social environment at events through using
a volunteer walker who encourages other walkers.

This study showed that finishing times slowed at parkrun events after the introduction of the initiative suggesting
that a barrier to participation for some walkers had been overcome. The level of engagement with the initiative was
associated with the level of slowing in finishing times.

Active leisure events can successfully manipulate their social environment to increase participation by specific target
demographics. It was also notable that the slowing involved increases in the proportion of slower runners as well as
walkers. The findings have implications for event organisers and practitioners engaging in social prescription of parkrun
who might be best directing patients to events with a regular parkwalker.
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Table I. A list of abbreviations used in the article.

Term Abbreviation
Active leisure event ALE

General linear mixed model GLMM
Physical activity PA
Parkwalker initiative PI

(PA, see Table 1 for a list of abbreviations) would make
populations more resilient to future pandemics.* Conse-
quently, increasing levels of PA is an urgent priority to
reduce avoidable burdens being placed upon healthcare
systems® and reduce mortality rates.>® An understanding
of the factors affecting levels of PA is required to develop
and test the effectiveness of health interventions aimed at
increasing PA. Models of PA, such as the socio-ecologi-
cal model, assume that levels of exercise are shaped by
individual and environmental factors and interactions
between these factors.”!! Environmental factors can
include components of the social environment and physi-
cal environment.!?"13

Individual factors include gender and age with studies
finding men more likely to partake in PA than women and
lower levels of PA in older adults.!!"!%!” The context in
which exercise occurs can also vary between the genders,
as can the intensity of PA.!® Ethnicity is also an important
individual factor influencing levels of PA!'3:!%1° with ethnic
minorities often displaying lower levels of PA. Social cog-
nitive theory emphasises the importance of self-efficacy as
a key factor in determining levels of activity.!>!417.20
Lower levels of PA are also associated with socio-eco-
nomic status, with lower levels of activity associated with
higher levels of deprivation,!618:19:21

The social environment can promote PA where peers
encourage PA as part of a group and where feeling a sense
of belonging to a community encourages engagement
with group events.!>!31720 The physical environment can
include factors such as the proximity and quality of places
where people can exercise.?’ These can be both indoors,
such as gyms,' and outdoors, such as urban parks.?? For
parks and other outdoor areas the amount of green and
blue space within them can promote PA .2

A key component of theoretical models of engagement
with physical activity is that there are considerable inter-
actions between individual and environmental factors and
that these play a key role in shaping behaviour.>!! Previous
studies have largely focussed on the impacts of altering
components of the physical environment and assessing
their impacts on PA. For example, some studies have
identified that making improvements to public parks
resulted in increases in PA in the improved areas of the
parks.?*?* Other studies have looked at the introduction
of entirely new programs designed to increase walking
which have had mixed outcomes.?>?® There is also evi-
dence that once an intervention ceases the gains in PA are

soon lost.”” A meta-analysis found that new social walk-
ing programs did increase PA in deprived areas but only
for adults.?® Whilst existing studies have focussed on the
impact of the introduction of new initiatives one key
knowledge gap is whether long-term health promotion
programs can be manipulated to be more effective.

Active leisure events (ALEs) are long term health inter-
ventions designed to promote PA. ALEs promote partici-
pation in outdoor group exercise among non-traditional
sporting participants. By contrast, most mass participation
sporting events focus upon promoting competition between
participants.”’ Another advantage of ALEs is that they
occur regularly rather than annually like many mass par-
ticipant events meaning that engagement can become
habitual and there is no drop in PA associated with a pro-
gram ending.

The largest organiser of ALEs are parkrun who host
around 2000 weekly Skm events globally making it an
ideal model system for studying how ALEs can function
to promote PA.3%3! The results of all parkrun events are
published which means that assessments about levels of
engagement can be derived without any requirement for
self-reporting, removing concerns about common method
bias that can impact survey based studies.*

Despite the name, there is no requirement to run at park-
run events, and walking is actively encouraged.’' The par-
ticipants at parkrun events have been getting progressively
slower over time as parkrun has become more inclusive.*’
There has also been a shift towards parity in the gender
ratio from more male dominated events.** Previous studies
of parkrun have identified a range of individual and envi-
ronmental factors that are associated with different mea-
sures of participation and which mirror those identified in
wider studies of PA suggesting that findings from studies
on parkrun are likely to be transferrable. Individuals factors
affecting levels of participation in parkrun include age,>*’
gender,>*37 education level,*® socio-economic status,>*38#1
self-efficacy,*® ethnicity*® and level of fitness.>*374?

Many studies have identified perceived social benefits
from participating and volunteering at parkrun3$4-¢ with
variation in social identities influencing levels of partici-
pation in parkrun and vice versa.*’# Specific social fac-
tors have been parameterised in a model of returning to
parkrun for new participants, identifying that larger events
have lower return rates but events with a higher proportion
of other new participants have higher return rates.>* Those
parkrun events whose routes go through relatively wooded
areas and past more freshwater have higher return rates.>*
For events with high levels of freshwater along the route,
the return duration for repeat participation is shorter show-
ing these environmental features are associated with higher
levels of continuing engagement.®® Another study has
shown that the impacts of freshwater and woodland inter-
act during summer months potentially as a result of water
bodies reflecting the trees to enhance their impact.’! A
model of parkrun growth rates in Australia found that blue
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spaces and tarmac surfaces were associated with increases
in attendance.®

Very few studies of engagement with parkrun have
included interactions so there is a large knowledge gap.
The exception is a series of studies of a range of measures
of engagement with parkrun in Scotland. These studies
have identified interactions between several variables
showing that different demographics vary in their response
to specific environmental factors.3*3*3%3! Identifying such
interactions can be key when designing interventions as it
is the response of the key target demographics that are
important rather any overall trend. Significant interactions
identified in these studies include associations between:
age and elevation gain which suggests that hills are dispro-
portionately larger barrier to older runners®; gender and
time with females showing faster increases in fitness than
males®®; gender and the proportion of freshwater on a
parkrun route suggesting that the presence of freshwater
has a greater impact on the likelihood of returning by
female than male first time participants’*; fitness level and
the attendance at an event suggesting that less fit first time
participations return more quickly after attending larger
events’; fitness level and the proportion of woodland and
freshwater on a route suggesting that environmental fea-
tures were more likely to promote a faster return time for
fitter first time participants.*

The mission of parkrun is to make the world a healthier
and happier place and successful health interventions have
already been introduced by parkrun. The parkrun practice
initiative was jointly established by parkrun and the Royal
College of General Practitioners in the UK.3! This involved
social prescribing parkrun to those with health issues that
would be improved by an increase in PA. To enhance the
effectiveness of the parkrun practice the demographic
characteristics of parkrun participants were identified
which revealed that 45% of participants who walk at park-
run have a long-term health condition.?! To increase
engagement with parkrun by people with long-term health
conditions in England the PROVE project was launched
involving the use of outreach ambassadors with specific
knowledge of a range of different long-term health condi-
tions to identify ways of making parkrun more inclusive to
these key demographics.*?

In October 2022 parkrun introduced the parkwalker ini-
tiative (P1).>* The aim of this initiative was to increase the
number of participants at parkrun who walk by creating a
new volunteer role, the parkwalker. The parkwalker role
involves a volunteer walking at the event wearing a distinc-
tive vest to identify themselves as a parkwalker. The park-
walkers are asked to engage in conversation with other
participants walking at the event to provide encouragement
and support. The PI is an intervention designed to manipu-
late the social environment at parkrun events to increase
inclusivity through making walkers feel more welcome and
an important part of the parkrun community.

General Linear Mixed Models (GLMMs) of PA allow
parameterisation of the factors shaping levels of PA mean-
ing the relative impacts of individual factors and their
interactions can be quantified.**** The primary aim of this
study is to determine the impact of the PI by including it
in a GLMM of the finishing time of new participants to
parkrun to determine if it has successfully attracted more
slower runners and walkers to parkrun. The study will
build upon previous GLMMs of parkrun participation and
include several individual factors together with compo-
nents of the physical and social environment that have
previously been identified as being associated with levels
of participation.>**° The study will also determine if
there are interactions between these various factors. The
outcomes will determine if the organiser of an ALE can
successfully manipulate the social environment at their
events to increase engagement by specific target demo-
graphics. It will also parameterise any impacts to allow
comparisons of the strengths of associations of various
factors with the return rate of new participants to parkrun,
to inform ALE organisers of how best to optimise the
operation of their events to promote engagement by those
target demographics.

Methods

Data sources

The study included data from all sixty-eight Skm parkrun
course venues that held a parkrun event in Scotland over
the 2-year period from October 2021 to September 2023.
The event results pages were accessed and processed
using an Excel macro which extracted information about
each participant including their age category, parkrun ID
number, gender, age group, finishing time, date and
whether the participant was a new parkrunner. The data
collection was approved by the University of Stirling
ethical review process project number EC 2022 10861
8035. Any unknown participants (participants who com-
pleted the event without presenting an identification
number) and participants under 18years of age were
removed from the dataset. Those participating in their
first parkrun were identified amongst the remaining par-
ticipants. The dataset consisted of 31,740 adult partici-
pants made up of 16,805 females and 14,935 males.
These were drawn from 6275 individual events from 68
parkrun venues.

A complete list of the variables used is provided in
Table 2. Age for adult participants is provided in the park-
run results as a 5-year cohort except for 18—19year olds
where it is provided as a 2-year cohort. Age was converted
to a continuous variable by assigning participants the mid-
point age for their cohort.

Additional characteristics were collected for the first
event cach of the participants attended. These were: the
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Table 2. The list of predictors included in the general linear mixed models of finishing time, gender and age of new participants to

parkrun.
Predictor Type Effect Description
Event Factor Random Name of the event
Date Numeric  Fixed Days from start date of study
Individual factors
Age Numeric  Fixed Mid-point of age category range
Gender Factor Fixed Gender as selected by participant at registration
Physical environmental factors
Elevation gain Numeric  Fixed Metres of elevation gained on route
Remoteness (Travelling time to next Numeric  Fixed In minutes assuming no delays
nearest parkrun)
Surface type Factor Fixed Hard, mixed or soft
Habitat variables Numeric  Fixed Proportion woodland and freshwater
Social environmental factors
Number of participants Numeric  Fixed Size of the field
Proportion of new adult participants Numeric  Fixed Proportion of field made up of new adult first time participants (%)
Before or after introduction of PI Factor Fixed
Level of adoption of Pl Numeric  Fixed On roster, on roster but optional, not on roster
SIMD Numeric  Fixed Scottish Indicator of Multiple Deprivation Index of area in which

parkrun is located

number of participants; the number of new adult partici-
pants; elevation gain in m; surface type derived from the
course descriptions available at parkrun.org.uk and scored
0 for soft surfaces such as trail, 1 for mixed soft and hard
surfaces and 2 for hard surfaces such as tarmac; the mini-
mum travelling time in minutes by car from the recom-
mended parking of an event to the recommended parking
of another parkrun events determined from Google Maps.
This was used as a measure of the remoteness of an event
from other parkruns to determine if the parkwalker initia-
tive is equally effective in isolated communities and city
centre locations.’® Two variables represented the new PI.
The first was a categorical variable demarking whether an
event took place before or after the introduction of the PI.
The second was a score of the level of adoption of the
PI by each event. Each event has a published roster which
lists the volunteer roles used by that event. These are cat-
egorised as either required or optional on the roster page. A
score of 2 was given to event venues where the parkwalker
was being considered a required role. A score of 1 was
given to event venues where the parkwalker was listed on
the event roster as an optional role and a score of 0 for
events where the parkwalker role was not listed on the ros-
ter. The census period for the roster data was the last
6 weeks of the study period as this was the only data pub-
licly available at the end of the study.

Statistical methodology

The data were analysed using R x64 4.1.1.3* Generalised
linear mixed models (GLMM) were used to model the
number of attendees and the number of new participants to

parkrun at each event. GLMMs were also used to model the
finishing time of new participants, the gender of new par-
ticipants and the age of new participants. These models
were generated using the Imer and glmer functions in the
Ime4 package.>® As multiple event venues were used, and
variation between them was not of primary interest, event
venue was included as a random effect in all models to take
into account variation between event venues. The model of
gender used a binomial error distribution, the model of the
number of new participants a poisson error distribution and
all other models a Gaussian error distribution. All continu-
ous explanatory variables were scaled to have a mean of
zero and a standard deviation of 1.3¢ This generates model
coefficients that are directly comparable and makes inter-
pretation easier. A backwards elimination model selection
process was adopted with the least significant term being
removed until only significant terms remained.’’ Pairwise
correlations were calculated prior to the inclusion of fixed
factors to avoid the inclusion of pairs of continuous vari-
ables that were correlated beyond a threshold of 0.25. A
full list of the individual and environmental predictors
included in the starting models is provided in Table 2.
Several interaction terms were included in the starting
models. These were all possible two-way interactions with
the two measures of PI and all possible two-way inter-
actions with age and gender to determine if different demo-
graphics respond differently to PI and other factors.
Although the models contain more terms and interactions
than standard interrupted time series analyses they do con-
tain the key elements of an interrupted time series of com-
paring the level and slope of the relationship of interest
with time both before and after the introduction of the PI.
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Table 3. A GLMM of the finishing time of adult first-time participants to parkrun in Scotland. All continuous explanatory variables
were scaled. Covariates listed in Table 2 but not present in this table were not significantly associated with finishing and were

excluded from the final model.

Standard

Parameter V4 Estimate error p

Intercept 141.46 36.400 0.257 <0.001
Gender (male) 78.38 -6.717 0.086 <0.001
Remoteness 8.06 2.931 0.364 <0.001
Age 32.10 2.597 0.081 <0.001
Proportion of first-timers 12.13 0.670 0.055 <0.001
Parkwalk 5.16 0.659 0.128 <0.001
Number of participants 4.76 0.623 0.131 <0.001
Level of adoption of parkwalk 3.66 0.450 0.123 <0.001
Number of participants X proportion of first-timers 10.19 0.531 0.052 <0.001
Number of participants X remoteness 7.84 2.166 0.028 <0.001
Age X remoteness 5.28 0.203 0.038 <0.001
Age x parkwalk 4.74 0418 0.089 <0.001
Gender (male) x Age 4.20 -0.364 0.087 <0.001
Age x number of participants 4.13 0.189 0.046 <0.001
Number of participants X level of adoption of parkwalk 3.60 0.275 0.076 <0.001
Gender (male) X number of participants 3.16 0.275 0.087 0.002

Results

Has the Pl impacted attendance figures and
the number of new participants?

A GLMM of attendance retained the PI but did not retain
date. An interrupted time series model when the Pl was
introduced produced a better fit to the data than a model
with a steady increase over time (estimate=0.084,
s..=0.002, p <0.001). The distance to the nearest park-
run was negatively associated with attendance, with
remote events having smaller fields (estimate=-—0.033,
$..=0.010, p=0.001). The level of adoption of the PI was
also positively associated with an increase in attendance
(estimate=—0.204, s.e.=0.097, p=0.034).

A GLMM of the number of new participants at events
found an interrupted time series at the point the PI was
introduced produced a better fit than a steady increase
over time (estimate=0.076, s.e.=0.012, p<<0.001).
Events with larger attendances had more new participants
(estimate=—0.451, s.e.=0.008, p <0.001). A non-signifi-
cant association with travelling time to the next nearest
parkrun was also retained in the model (estimate=—0.010,
s.e.=0.061 p=0.096).

The finishing time of new parkrun participants
in Scotland
The proportion of new parkrun participants who com-

pleted their first parkrun event in under 30 min reduced
from 46.7% to 42.5% in the year after the introduction

of the PI showing that the proportion of faster new par-
ticipants dropped substantially. The proportion of slower
runners who finished between 30 and 50 min increased om
48.0%—49.9%. The proportion of walkers (those who fin-
ished after 50min) increased significantly from 5.2% to
7.6% (683 of 13,056to 1414 of 19,684). The proportion of
walkers increased by 22% at events that did not engage
with the PI showing that the proportion of walkers was
increasing organically anyway. However, it increased by
54.6% and 55.3% respectively at events that partially and
fully engaged with the PI.

A model of the finishing time of new adult parkrun par-
ticipants in Scotland before and after the introduction of
the PI revealed several individual, social and physical fac-
tors were maintained in the model (Table 3). The model
also retained several interaction terms between factors. As
the factors were all normalised the estimates not only
determine the direction of any associations but also their
relative strength.

The most important factor was gender with new female
participants taking longer to finish (Table 3). More remote
events were found to have significantly slower finishing
times. Older new participants took longer to finish. Slower
times were recorded by new participants at events where
there were a higher proportion of new adult participants.
The introduction of the PI was highly significantly associ-
ated with slower finishing times (Figure 1). Larger events
were also associated with slower finishing times. The final
factor retained in the model was the level of adoption of
the PI with a highly significant association between the
level of adoption and slow finishing times (Figure 2).
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Figure |. The mean finishing time of new adult parkrun
participants before (solid) and after (dashed) the introduction
of the Pl. Error bars display standard errors.

The most important interaction term was between two
social factors, the number of participants and the propor-
tion of new adult participants. At larger events, with higher
proportions of new adult participants, finishing times were
disproportionately slower. The next interaction term was
between remoteness and the number of participants with
remote events with larger numbers of participants having
disproportionately slower finishers. The next four inter-
action terms all included age. Older participants were dis-
proportionately slower at more remote events, after the
introduction of the PI and at larger events (Figure 3).
Women were also disproportionately slower as their age
increased than men. The level of adoption of the PI was
more strongly associated with slowing down finishing
times at larger events. Finally, men had disproportionately
slower finishing times at larger events.

The gender of new parkrun participants in
Scotland

The most important factor in the model of gender was the
number of participants at an event with an increasing pro-
portion of females at larger events (Table 4). The PI was
the second most important factor and was associated with
an increase in the proportion of females. Males preferred
faster surfaces compared to women. There was also a
higher proportion of females at more remote events.

The age of new parkrun participants in Scotland

The age of new participants has been reducing over the
2-year study period. This was best modelled as a consistent

Figure 2. The mean finishing time of new adult parkrun
participants after the introduction of the Pl at events that
adopted the initiative at different levels. Error bars display
standard errors.

40

P
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18-25 2634 3544 45-54 55+
Age

Figure 3. The mean finishing time of new parkrun participants
in different age categories before (solid) and after (dashed) the
introduction of the PI. Error bars display standard errors.

decline over time rather than by an interrupted time series
associated with the introduction of the PI (parameter esti-
mate=—0.875, s.e.=0.089, p<0.001). The level of adop-
tion of the PI was associated with a significant increase in
age with a slower rate of decline in age associated with
level of adoption (parameter estimate=0.502, s.e.=0.173,
p=0.004).
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Table 4. A GLMM of the proportion of males in adult
first-time participants to parkrun in Scotland. All continuous
explanatory variables were scaled. Covariates listed in Table 2
but not present in this table were not significantly associated
with the proportion of males and were excluded from the final
model.

Standard

Parameter V4 Estimate error p
Intercept 416 -0.211 0.051 <0.001
Number of participants 4.60 -0.099  0.022 <0.001
Parkwalk 339 0.080 0.024 <0.001
Surface 246 0.056  0.023 0.014
Remoteness 2.21 0.040 0018 0.027
Discussion

Has the Pl impacted attendance figures and
the number of new participants?

The models reveal that increases in both attendance and
the number of new participants are better explained by a
change in level at the point the time series was interrupted
by the introduction of the PI than by a linear increase over
time. This is consistent with a substantial component of the
increases in finishing times occurring as a direct result the
introduction of the PI. The fact that the level of adoption of
the PI by individual events was also positively associated
with increases in attendance also provides additional sup-
port to the conclusion that the PI has increased attendance
rates at parkruns in Scotland.

The finishing time of new parkrun participants
in Scotland

The primary purpose of the PI was to increase the number
of walkers at events. The proportion of the participants
who walked increased by nearly 50% after the introduction
of the PI. Interestingly the proportion of slower runners
also increased suggesting that the PI might have also
removed barriers to attendance for this cohort.

Several individual, social and physical factors were
found to be associated with the finishing time of new par-
ticipants. Finishing times of new participants at parkrun are
likely to be primarily determined by level of fitness and
their current level of PA.*' The exact contribution of each
type of factor to the model is complex to determine because
there are many interactions between them, however indi-
vidual factors can be identified as having the strongest asso-
ciations with female and older new participants running
slower times. This is consistent with other studies of PA.?
Both physical factors and social factors also are signifi-
cantly associated with finishing times. The most strongly
associated physical factor was venue with remoter events
having slower finishing times. Four social factors were
found to be associated with finishing times revealing that

events with a higher proportion of new adult participants
and larger events had slower finishing times. Discovering
multiple important social factors associated with PA is also
consistent with a previous study of levels of leisure time PA
in Nepal.'” The association with event size identified here
could simply be related to the logistics of being at a larger
event, for example, on average it will take longer to cross
the start line at larger events. The association of finishing
times with the proportion of other new participants suggests
a common sense of camaraderie might play a role in encour-
aging new participants to feel more comfortable completing
parkrun at a slower pace.” The PI is also associated with
slower finishing times suggesting that parkrun have suc-
cessfully manipulated the social environment of their events
in the manner intended. This is additionally supported by
the fact that the level of adoption of the PI by individual
events was associated with the rate of slowing of finishing
times. It is also noteworthy that interactions between social
factors also explain a considerable proportion of the varia-
tion in finishing times. This is encouraging as it suggests
that manipulations of the social environment could poten-
tially have multiple impacts through altering the way that
existing social factors influence finishing times. The asso-
ciation between finishing times and the remoteness of events
suggests that different cultures with respect to finishing
times might be able to develop at the more isolated events.
The PI also seemed to be more effective at increasing the
proportion of female participants at remoter events. This
could be related to remoter events having parkrun commu-
nities more welcoming to slower participants and female
participants, but it could also be related to the wider com-
munities that these events are situated within. More urban
events might be drawing more participants from deprived
communities with increased barriers to participation, there-
fore the associations with remoteness could also be
explained by differences in the surrounding population and
their willingness to participate in PI.

The interaction between age and the PI suggests that it
has been more effective at reducing the finishing times of
older new participants. A previous study has identified con-
cerns about feeling too unfit to participate are a key barrier
to engagement with parkrun.’” This suggests that older
female potential participants, who might previously have
encountered a barrier to engagement in parkrun through a
concern about being too slow, might now have completed
their first parkrun as a result of the introduction of the PI.
The level of adoption of the PI was more strongly associ-
ated with slowing down finishing times at larger events
suggesting that the PI could be more effective at events
with a larger field. One explanation for this is that new par-
ticipants could have been more easily identified before the
PI at smaller events, allowing volunteers and establish par-
ticipants to engage in them in conversation, creating less of
a need for the social engagement component of the park-
walker role at smaller events. Many events that did not
adopt the PI in Scotland were smaller events potentially
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because they already had established ways of engaging
with new participants and encouraging walking and there-
fore did not see an additional benefit from including a park-
walker. It should also be noted that smaller events are also
those who are likely to struggle to fill other key volunteer
roles. The PI seems to be more effective at larger events
where new participants would be harder to identify by pro-
viding a new mechanism for established runners and volun-
teers to engage in conversation with new participants.

The study was restricted to new participants but the
increases in attendance at events associated with the intro-
duction of the PI could also include former participants
who felt uncomfortable completing parkrun at their
pace.>**” The PI could have alleviated their concerns and
removed that barrier to participation.

The PI was also associated with an increase in the pro-
portion of new female participants. As women experience
increased barriers to participation through feeling too unfit
to participate,’” they are likely to have particularly benefit-
ted from the introduction of the PI. The fear of being nega-
tively evaluated from being relatively slow might also
explain the increased proportion of women at larger events
where they might feel less conspicuous and where there is
also more chance of other slow participants being present.

Prior to the pandemic the average age at parkrun events
in Scotland had been increasing.’® This study shows that
the average age of new participants has recently been fall-
ing. The findings of this study suggest that the PI could
have helped slow this fall in age of new participants,
potentially by making older, slower, new participants feel
more comfortable about taking part in parkrun.

The evidence from this study suggests the PI has been a
great success. However, not all events are engaging with it.
Smaller events might not gain any benefit from a parkwalker
as they might well already be filling that role by being able
to identify and engage with new participants. The benefits
are seemingly greater at larger events. Those larger events
not engaging with the PI could be encouraged to do so.
Events adopting the PI might want to consider introducing
their parkwalkers at the first timers briefing so new partici-
pants are aware of who the parkwalkers are, and what their
role entails. The briefing could encourage other walkers to
join the parkwalkers. Another strategy might involve adver-
tising “parkwalk at parkrun” to give it a more unique iden-
tity. A walking statistic could even be introduced where
anyone recording a finishing time of, for example, greater
than 50min gets a walking credit in addition to a participa-
tion credit. Alternatively, an opt out of being given a time
could be introduced where people choose to opt out via their
parkrun profile, so their time is not recorded publicly.

Strengths and limitations

Many studies of behavioural responses to health interven-
tions have been framed with behavioural models such
as social cognitive theory, RE-AIM or socio-ecological

models.?® These models often include interactions between
individual and environmental factors as studied here.
Traditional models try to understand environmental influ-
ences on behaviour by collecting detailed data about indi-
vidual contexts and outcomes. This means the quality of
the data is high, but the quantity is limited by the number
of participants. These studies have often been applied
when health initiatives have first been implemented.?® The
present study adopted a different approach of measuring
the response of a very large set of cohorts to a change in
the social environment of a long-term existing health inter-
vention. This approach means that the study cannot easily
be framed within traditional models due to the lack of data
on individual contexts. For example, there is no measure
of family level interventions that would be expected in a
socio-ecological model and no measure of individual
behavioural traits such as self-efficacy that form the basis
of social cognitive theory. There are though key overlaps
with traditional models as the study investigated individ-
ual responses to a change in the social environment of a
health intervention. Although the current study lacked the
individual context of other studies this allowed this study
to be conducted on a huge scale. It measured a population
level response for all new parkrun participants in a real-
world context for an entire country, Scotland, over a 2-year
period in response to a change in a long-term and highly
successful health promotion initiative. This makes the
study novel, if not, unique. The very large sample size pro-
vided high statistical power for identifying associations
and interactions, however, another limitation of the study
is that it is solely based upon observed correlations within
a real-world dataset rather than responses to designed
experimental treatments.

Another limitation of the study is that individual park-
walker volunteers might well have varied in how well they
engaged with the role. This is not something that would
have been recorded at events but it likely to have intro-
duced noise into the dataset and which also would have
impacted how well the PI functioned at different events.

Conclusion

The study has shown that large numbers of individual,
physical and social factors interact to determine the finish-
ing time of new parkrun participants. The study clearly
shows that interventions to manipulate one aspect of the
environment can have profound consequences by not
only directly altering engagement with an ALE but also
influencing how other factors affect engagement. The PI
provides an excellent example of a highly successful inter-
vention that seems to have manipulated engagement with
an active leisure event in the way intended. It shows how
one barrier to engagement with PA, fear of being nega-
tively evaluated as a result of not being fast enough, can
potentially be overcome. This is not just relevant to park-
run and other organisers of active leisure events but also
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could provide a framework for increasing engagement in
PA more broadly by manipulating the social environment
of those doing too little PA. Practitioners who engage in
social prescription of parkrun might want to prioritise
sending patients to parkrun events that adopt the PI. More
widely the findings of this study suggest that PA in a group
context with encouragement from within the group is more
effective than lone PA. Although parkrun is a group activ-
ity many walkers do end up walking events on their own as
most participants are running. Introducing parkwalkers to
engage with other walkers does seem to have successfully
enhanced the efficacy of parkrun as a health promotion
intervention. Therefore, future initiatives aimed at encour-
aging walking might be more effectiveness is they pro-
mote group walking rather than lone walking.
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