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ABSTRACT 

Background 

Mass participation events are recognised as a way of engaging low active individuals in health-

enhancing physical activity, but there is a need to investigate the sustained effects on behaviour and 

health. This study aimed to examine changes in self-reported physical activity, weight, and wellbeing 

over 12 months in participants of parkrun, a weekly mass participation 5km running event.  

 

Methods 

New parkrun registrants (n = 354) completed self-reported measures of physical activity, weight, 

happiness, and stress, at registration, 6 months and 12 months. Objective data on attendance and 

fitness (i.e. run dates and finishing times) were obtained from the parkrun database.  

Results 

Overall physical activity levels were high at baseline, but significantly increased over the first 6 

months, before declining. By 12 months, weekly physical activity was 39 minutes higher than 

baseline. Significant reductions in body mass index were observed over 12 months, with a weight loss 

of 1.1% in the whole sample, and 2.4% among overweight participants. Modest increases in 

happiness, and decreases in perceived stress were recorded. Run times suggested a 12% improvement 

in fitness during the study.  

Conclusion 

Significant changes in weight, fitness, and wellbeing outcomes indicate the public health benefits of 

regular participation in parkrun.  

 

 

  



 
 

INTRODUCTION 

Community-based mass participation sporting events are recognised as a potential means of involving 

low-active individuals in physical activity through a focus on social engagement or fundraising1. By 

emphasising inclusivity over ability, they may provide a bridge towards regular physical activity 

participation and associated health benefits.  

 

Although the evidence base is limited2, some promising findings have been reported. Among 

participants of a cycling event in Australia, novice riders reported increased cycling frequency in the 

following month3. Similarly, three months after taking part in a running event in the United States, 

positive attitudes towards regular exercise were reported among the less active and less experienced 

participants4. A study in Ireland surveyed female participants before a 10km run/walk and three 

months after5. Although most participants were moderately to highly active in preparation for the 

event, over one third reported significant decreases in weekly activity three months later. These studies 

highlight the potential for mass events to generate motivation for continued activity for some 

participants, while indicating the challenge in sustaining behaviour longer-term.  

 

Notably existing research has focused on events taking place annually. One example of a mass 

participation physical activity event that operates on a weekly basis is parkrun6. Since being initiated 

in the UK, parkrun has developed into a global network of more than 1100 free, weekly, timed 5km 

runs/walks in public spaces, focusing on community inclusion and providing a supportive environment 

for physical activity. The regularity of these events may offer an advantage over annual mass 

participation events in maintaining motivation and physical activity over time.   

 

The health and wellbeing potential of participation in parkrun has been widely endorsed7,8, and early 

research is encouraging. A cross-sectional analysis of 7308 adult participants in the UK who had been 

attending a median of 12 months, indicated that parkrun was successful in engaging some population 

sub-groups who are underrepresented in national physical activity statistics (females, middle-aged and 

older adults, and overweight)9. Over half the sample were not regular runners before starting parkrun, 

and these participants were most likely to attribute health and wellbeing improvements to parkrun 

involvement. To examine whether these perceived benefits were observed when outcomes were 

monitored prospectively, a 12-month longitudinal study with new registrants of parkrun was designed.  

 

Aim 

This study aimed to examine changes in self-reported physical activity, weight, and wellbeing in a 

cohort of new parkrun registrants over 12 months. In addition, the scale of change was explored in 

sub-groups based on weight category, and initial running status.  

 



 
 

METHOD 

Institutional ethical approval (R11-P169) was provided to conduct a prospective 12-month 

observational study of newly registered parkrun participants in the UK with data collected at 

registration (baseline), 6 months, and 12 months.  

 

Participants 

New adult (≥18 years) registrants of a UK parkrun event between October 2012 and January 2013 

were invited to participate in the study through a link on the parkrun online registration page. After 

providing informed consent, participants continued to the study baseline questionnaire. A link to 

subsequent questionnaires was sent by e-mail, with two reminders to non-responders.  

 

Outcome measures 

The baseline questionnaire included sections for sociodemographic (sex, age, education level, 

employment status, ethnic group) and health (general health10, disability10, height, weight) 

information, physical activity, and psychological wellbeing (happiness, stress).  

 

Physical activity over the past week was assessed using the International Physical Activity 

Questionnaire (IPAQ) short-form11,12. Additionally, participants self-defined their running status at the 

time of registering for parkrun as regular, occasional, or none. Happiness was assessed with the 6-item 

Short Depression-Happiness Scale (SDHS)13 which has shown good convergent validity with other 

measures of wellbeing13. Based on a comparison of scores on the Beck Depression Inventory14, a cut-

off score of <10 indicates possible cases of clinically relevant depression13. Stress was assessed by the 

10-item Perceived Stress Scale15. Acceptable levels of internal and test-retest reliability have been 

demonstrated, and strong correlations with experiences of life events15,16.  

 

The measures of weight, physical activity, happiness, and stress were repeated at the six and 12-month 

assessment points. Objective data on participant run performances during the study period were 

obtained from the parkrun database. Change in cardiorespiratory fitness was inferred from the 

difference between the first run time (baseline) and the fastest run recorded during the 12-month study, 

based on the strong correlation demonstrated between 5km running performance and maximum 

oxygen uptake17.  

 

Data analysis 

Changes in continuous variables between baseline, 6 months, and 12 months, were analysed with 

repeated measures analysis of variance (ANOVA). Mixed ANOVAs were used to explore sub-group 

differences based on weight and running status, with bonferroni corrections. Standardised mean 

differences (Cohen’s d) between baseline and 12 months were calculated as a measure of effect size. 



 
 

Changes in categorical variables were examined using Chi-square tests (2) and phi coefficients (φ). 

Associations between performance changes and other variables were examined through bivariate 

correlations, and multiple linear regression.  

 

RESULTS  

Participant characteristics 

A total of 878 of adult registrants completed the baseline questionnaire. By 6 months, 553 were still 

attending parkrun, with 441 (79.7%) completing the questionnaire. At 12 months, 470 of the baseline 

sample still attended parkrun, and 354 (75.3%) completed the study. The retention of study 

participants was therefore 50.2% at 6 months, and 40.3% at 12 months. Participant characteristics and 

baseline scores on study outcome measures are provided in Table 1. No differences between study 

completers and non-completers were observed.  

 

The majority of the sample were not regular runners at baseline, with 31.6% non-runners and 24.3% 

occasional runners or joggers. Nonetheless total physical activity levels were high with a mean of 350 

minutes (5.8 hours) per week of total physical activity (moderate and vigorous intensity activity and 

walking across all domains), of which 138 minutes (2.3 hours) were of vigorous intensity. The number 

of participants reporting low total activity (<150 minutes per week) and low vigorous intensity activity 

(<75 minutes per week) levels were 47 (13.4%) and 100 (28.2%) respectively. Only 31 (8.8%) 

participants reported activity levels below both these minimum thresholds recommended for health 

maintenance18. Mean body mass index (BMI) was on the borderline of normal and overweight 

categories, with 30.5% classed as overweight (≥25) and 8.5% as obese (≥30).  

 

 

Outcome changes in the total sample 

Table 2 summarises the change in physical activity, anthropometric, and psychological wellbeing 

outcomes between baseline and 12 months.  

 

Significant changes over time were reported for both total physical activity (F(2, 556) = 11.026, p < 

0.001) and vigorous intensity activity (F(2, 564) = 6.023, p = 0.003). Significant increases in total activity 

and vigorous activity were observed at 6 months (76.9 and 20.8 minutes respectively per week). By 12 

months total physical activity had declined, but remained significantly higher than baseline (39.4 

minutes per week). There was no sustained increase in vigorous intensity activity at 12 months with 

the reported volume returning to baseline levels. In the small sub-sample of participants (n = 31) who 

reported low levels of both total activity (<150 minutes per week) and vigorous intensity activity (<75 

minutes per week), there were larger and more sustained changes in physical activity. A mean increase 



 
 

of 194.2 (95% confidence interval: 125.1, 263.3) minutes per week of total activity and 60.2 (95% 

confidence interval: 13.2, 107.2) minutes of vigorous activity were observed at 12 months.  

 

Significant changes over time were observed for BMI (F(2, 556) = 22.528, p < 0.001). Reductions in 

BMI were observed at 6 months (-0.5 kg/m2) and partly maintained at 12 months (-0.3 kg/m2). This 

equated to absolute weight change of -1.0  4.2 kg at 12 months, and relative weight change of -1.1  

5.3% (weight change as a proportion of baseline weight). For participants of normal weight at baseline 

(n = 209), there was little relative change (-0.2  4.1%). Overweight participants (n = 105) recorded a 

difference of -1.9  6.3%, and for those who were obese (n = 30) the change was -4.1  6.6%. A small 

significant correlation existed between weight change and the number of runs attended over 12 months 

(r = -0.20, p < 0.001).  

 

For both happiness (F(2, 558) = 11.074, p < 0.001), and perceived stress (F(2, 554) = 16.345, p < 0.001), 

there were significant changes over time. Happiness scores increased significantly after 6 months and 

were maintained at 12 months representing a small positive effect size (d = 0.22). The corresponding 

number of participants reaching the threshold (score <10) for possible depression was reduced from 39 

(11.0%) at baseline to 28 (7.9%) by 12 months (2 = 54.1; p < 0.001; φ = 0.40). Similarly, there were 

significant reductions in perceived stress scores within 6 months, which were maintained at 12 months 

(d = -0.23). Small significant correlations with total runs were observed for both happiness (r = 0.11, p 

= 0.048) and perceived stress (r = -0.13, p = 0.014) at 12 months.  

 

Outcome changes in sub-groups 

Table 3 displays the changes in outcomes between baseline and 12 months for sample sub-groups 

based on initial weight category and runner status. Overweight/obese participants recorded a greater 

reduction in BMI (F(1, 342) = 19.545; p < 0.001), and absolute weight (F(1, 342) = 21.933; p < 0.001) than 

those of normal weight, but did not differ significantly on other outcomes. The effect size for BMI 

change among overweight/obese participants was d = -0.22, and the relative weight loss was 2.4%. 

The only significant difference based on initial runner status was a greater reduction in stress among 

novices than regular runners (F(1, 339) = 4.502; p = 0.035), with an effect size of d = -0.32 for novices.   

 

Changes in run performance 

The mean reduction in 5km run time during the study was 231.7 ± 205.5 seconds. The relative change 

in performance (difference between the first and fastest run time divided by the first run time) was -

12.0 ± 9.1%. For non-runners (n = 110), the absolute improvement was 328.6 ± 252.6 seconds and 

relative improvement was 15.8% ± 10.4%. 

   



 
 

Significant correlations were observed between change in run time and three variables: total runs (r = -

0.42; p < 0.001), first run time (r = -0.63; p < 0.001), and weight change (r = 0.45; p < 0.001). No 

associations existed with change in total physical activity, change in vigorous physical activity, or age. 

The three variables associated with change in run time were entered into a multiple regression 

analysis, resulting in a significant model (F(3, 305) = 146.0, p < 0.001, adjusted R2 = 0.585), explaining 

58.5% of the variance. All three variables were significant predictors of the fitness change: total runs 

(B = -5.132, β = -0.299, p < 0.001), first run time (B = -0.294, β = -0.528, p < 0.001), weight change 

(B = 11.500, β = 0.299, p < 0.001). 

 

 

DISCUSSION 

 

Main findings of this study 

This study provides the first prospective data indicating small but meaningful changes in physical 

activity, weight, and wellbeing outcomes during 12 months of participation in parkrun.  

 

Self-reported physical activity levels were high at registration, including those self-classifying as non-

runners. Nonetheless total activity levels and vigorous intensity physical activity both increased in the 

short-term. The subsequent decline observed after 6 months may reflect the well-established pattern of 

diminished activity over time that is consistently reported even among motivated individuals19. It is 

also possible that seasonal effects contributed to these changes, since participants would have reached 

the 6-month measurement point in the spring or summer, and the 12-month point in autumn or winter. 

Physical activity levels generally peak in the warmer months20, with this trend particularly strong in 

British adults for both outdoor and indoor activities21.  

 

Although increases in physical activity differed little between novice and regular runners, there were 

notable changes among the small proportion of participants who started with low activity levels (i.e. 

below minimum guidelines). The sustained increase of over three hours of total physical activity and 

one hour of vigorous activity per week compares favourably with results of interventions specifically 

designed to promote physical activity22.  

 

What is already known  

One advantage of parkrun over other mass participant events is the weekly occurrence of events. This 

may be significant in helping maintenance of physical activity for people without a background in 

exercise. This is supported by research with Dutch adults undertaking a 6-week ‘Start to Run’ 

programme23. At the end of the group-based programme, self-reported vigorous physical activity had 

increased by 210 minutes per week, and after six months it was still 144 minutes higher than baseline. 



 
 

Sixty-nine percent of participants reported continuing to run independently or as part of club. The 

regular opportunity to run with group support offered by parkrun was identified as crucial for 

maintaining exercise in interviews with previously inactive participants24.   

 

The changes in self-reported weight outcomes in this study are encouraging. Guidelines from NICE 

(National Institute of Health and Care Excellence) indicate that lifestyle weight management 

programmes for overweight and obesity typically lead to a 3% loss of initial body weight25. Hence the 

2% mean loss for overweight participants, and 4% for those who were obese in this study, compare 

favourably with tailored interventions. It is important to note that there was no monitoring of diet or 

alcohol intake during the study, and alterations in these variables may explain the outcomes observed. 

Nonetheless, the strong evidence for regular physical activity leading to weight loss26, makes it 

plausible that participation in a regular running event contributed to these changes. The significant 

correlation between the degree of weight change and the attendance record, supports earlier findings 

of weight control being attributed to parkrun participation, particularly among the more regular 

attenders9.   

 

Increases in happiness scores and reductions in perceived stress were recorded in this study, with the 

changes in the first 6 months maintained at 12 months. These findings support those from previous 

studies that have indicated wellbeing benefits associated with this event. In a cross-sectional study of 

850 participants of parkrun in Australia, perceived mental health benefits of taking part and 

community connectedness were associated with overall wellbeing and satisfaction with life27. 

Similarly, mental wellbeing and community spirit were benefits of parkrun directly identified by more 

than three quarters of UK survey participants9. Qualitative analyses of interview data have confirmed 

the importance of the social interactions and support experienced through parkrun to the 

improvements in wellbeing received28,24. This highlights the added value of the community 

involvement inherent in parkrun events, ensuring that they offer more than a simple opportunity to 

run.  

 

Finishing time data suggested fitness increases over the course of the study, and these were 

particularly marked among the initial non-runners. The regression analysis indicated that change in 

performance was associated with the first run time, with an improvement of 0.3 seconds per second 

taken during the first run. Weight loss was also a significant predictor, with an 11-second reduction in 

finishing time for each kilogram of weight lost during the study. Finally, attendance frequency was 

related to performance change, with a 5-second improvement for each additional run attended. These 

are unsurprising findings, since slower runners have more scope for improvement, and body 

composition and running frequency are established contributors to running faster29. Changes in fitness 

must be interpreted cautiously in this study, since they are inferred from run times, rather than a fitness 



 
 

test. Nonetheless 5km performance is strongly correlated with maximal oxygen update17 and lactate 

threshold30, and increased fitness was the most frequently reported advantage of taking part in parkrun 

in earlier research9.  Cardiorespiratory fitness is associated with reduced risk of multiple health 

problems31, and lower mortality rates32. Running is known to be one of most effective ways of 

increasing cardiometabolic fitness33, and there are strong associations between faster running pace and 

lower cardiovascular risk factors34. 

 

What this study adds 

Collectively these results add support to previous suggestions of potential public health value of 

parkrun7-9,35. Although average improvements in all outcomes were modest, this is expected in a 

sample of largely healthy, active adults who voluntarily engage in running. The prevalence of obesity 

was unsurprisingly lower than reported for general population samples (9% versus 26%), and the 

proportion meeting physical activity guidelines was higher (91% versus 58-66%)36.  

 

Of greater note, are the larger gains observed for smaller sections of the sample who were inactive, 

overweight, or depressed at baseline, for whom parkrun may facilitate valuable health and wellbeing 

benefits. Based on the principle that significant public health benefit can be achieved through small 

changes among many people, or large improvements for fewer individuals37, parkrun appears to have 

considerable potential impact on population health. 

 

The park context in which events take place, may be particularly important to consider. A wealth of 

research has indicated the health benefits of exposure to natural settings in general38, and parks in 

particular39. Proximity to parks or other green space is associated with physical activity levels in both 

the US40 and UK41, and exercising in these environments (‘green exercise’) leads to greater physical 

and mental wellbeing than synthetic settings42,43. In earlier interviews with parkrun participants, the 

natural outdoor environments of events were identified as an attraction to attending28. 

 

Study limitations  

Except for attendance and time data, all outcomes were based on self-reported measures, which can be 

influenced by recall and response biases. For example, the IPAQ has been shown to overestimate 

physical activity12. Self-reported weight is, however, highly correlated (r = 0.9) with measured 

weight44.  

 

Another important limitation is the uncontrolled study design. Since parkrun is an existing and regular 

community event, including a control arm is difficult. Therefore, this study cannot account for 

multiple factors outside of parkrun that may have contributed to the positive changes observed.  

 



 
 

Retention of participants at 12 months was only 40%. Hence it is possible that people remaining 

involved were mainly those who perceived benefits of attending parkrun, leading to inflated positive 

outcomes in the study. Although there were no baseline differences between study completers and 

non-completers, reasons for ceasing study participation are not known. Notably, most of those 

discontinuing the study had stopped attending parkrun. The nature of a free-of-charge, community 

event in fixed weekly slot, inevitably involves variability in commitment and scheduling conflicts over 

time. Nonetheless, the adherence rate compares favourably with data on gym members where less than 

4% maintained attendance for 12 months45. Previous qualitative research suggested that factors such as 

low cost and the outdoor environment enhanced the accessibility and appeal of parkrun over 

exercising in gyms28. 

 

In conclusion, significant changes in weight, fitness, and wellbeing outcomes indicate the public 

health benefits of regular participation in parkrun. Future research of this subject will require objective 

measures of physical activity and body composition, along with monitoring of diet, and other lifestyle 

factors to provide more rigorous assessment against a suitable control group. Information on reasons 

for attrition would enhance understanding of the extent to which parkrun can contribute to population 

health. 
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Table 1. Characteristics and baseline scores of all participants and those completing and not 

completing the 12-month study 

Baseline characteristics Total sample  

(n = 878) 

Study completers  

(n = 354) 

Study non-completers  

(n = 524) 

Age (years) 41.8  10.8   41.4  10.9 42.0  10.8 

Female sex (%) 59.1% 55.9%  61.3% 

Completed higher education (%) 72.7% 76.3% 70.2% 

Employed full/part time (%) 85.8% 85.9% 85.7% 

White ethnic group (%) 94.8% 95.5% 94.3% 

Limiting disability (%) 4.4% 4.8% 4.2% 

Good/very good health status (%) 83.9% 84.2% 83.8% 

Overweight (%) 40.3% 39.0% 41.2% 

Body mass index (kg/m2) 24.9  3.8  24.9  3.8 24.9  3.8 

Regular runner/jogger (%) 44.2%  44.1% 44.4% 

Total physical activity (min/w) 373.8  287.0 349.5  265.7 390.3  299.8 

Vigorous physical activity (min/w) 142.9  117.5 138.0  118.2 146.3  117.1 

First parkrun time (s)  1840.4  366.0 1836.4  359.3 1843.4  371.1 

Happiness-depression (0-18) 13.7  3.3 13.8  3.2 13.6  3.4 

Stress (0-40) 16.1  7.4  15.5  6.8 16.4  7.8 

Notes: values are mean  standard deviation unless stated otherwise 

  



 
 

Table 2. Changes in physical activity, weight, and wellbeing outcomes after six and 12 months of 

parkrun participation among study completers (n = 354) 

Outcome Baseline  

mean  SD  

6 months 

mean  SD 

12 months 

mean  SD 

Mean change (95% 

CI) after 12 months 

p d 

Total PA (min/w) 349.5  265.7  426.4  340.9 390.3  278.2 39.4 (11.3, 67.5) 0.006 0.15 

Vigorous PA (min/w) 138.0  118.2 158.8  126.4 136.8  115.5 -1.4 (-14.6, 11.8) 0.831 -0.01 

BMI (kg/m2) 24.9  3.8 24.4  3.6 24.6  3.6 -0.3 (-0.2, -0.5)  <0.001 -0.07 

Weight (kg) 73.5  14.0 71.9  13.3 72.5  13.4 -1.0 (-0.5, -1.4) <0.001 -0.08 

Happiness (0-18) 13.8  3.2 14.5  2.8 14.5  3.2 0.7 (0.4, 1.0) <0.001 0.22 

Stress (0-40) 15.5  6.8 13.3  6.9 13.9  7.3 -1.6 (-1.0, -2.3) <0.001 -0.21 

Notes: SD: standard deviation; CI: confidence interval; d: Cohen’s d effect size; BMI: body mass index; PA: 

physical activity  

 

 

  



 
 

Table 3. Changes in physical activity, weight, and well-being outcomes between registration and 12 

months of parkrun participation in sample sub-groups based on initial runner status and weight status. 

 Initial runner status Initial weight status 

Outcome Novice 

(n = 198) 

Regular 

(n = 156) 

Normal 

(n = 214) 

Overweight 

(n = 138) 

Total PA (min/w) 46.0 (9.6, 82.5) 30.9 (-13.4, 75.3) 42.2 (7.9, 76.4) 35.5 (-14.0, 85.0) 

Vigorous PA (min/w) 9.7 (-9.2, 28.6) -15.5 (-33.5, 2.4) 1.8 (-14.0, 17.6) -6.3 (-29.8, 17.2) 

BMI (kg/m2) -0.3 (-0.1, -0.5) -0.4 (-0.1, -0.6) -0.1 (0.1, -0.2) -0.7 (-0.4, -1.0)* 

Weight (kg) -0.9 (-0.3, -1.5) -1.1 (-0.4, -1.8) -0.2 (0.2, -0.5) -2.3 (-1.3, -3.2)* 

Happiness  0.9 (0.5, 1.3) 0.4 (0.0, 0.8) 0.5 (0.2, 0.9) 0.9 (0.4, 1.3) 

Stress -2.3 (-1.4, -3.2) -0.8 (0.1, -1.8) † -1.9 (-1.1, -2.8) -1.2 (-0.9, -2.3) 

Notes: Data are mean change (95% confidence intervals). BMI: body mass index; PA: physical activity;  

*p < 0.001; †p< 0.05 

 


